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Vedas are indisputably the oldest of 
mankind’s documents. Which not. just 
magnificently articulate the early civilized 
man's wonderment about the cosmos and 
his yearnings for the divine, but also unfold 
the foundations of many ancient sciences, 
like mathematics, astronomy, alchemy, 
metallurgy, botany and medicine. This book, 
however, is the first ever effort to show how 
Vedas embody the earliest discourses on 
the earth and the earth-related phenomena. 


Combining in him the acumen of a 
professional earthscientist and a highly 
proficient Sanskritist, Dr. Murthy marshals 
the whole extent of geological data from the 
Vedic/post-Vedicliteratures, and even some 
of the later works, like Varahmihira’s 
Brhatsamhità (of the 5th century aD) — in 
his thematic effort to highlight the Vedic 
worldview of the earth: and, importantly, 
how it almost approximates the projections 
of modern earthscience. 


Developed from over three decades of Dr. 
Murthy's researches in ancient Sanskrit 
literature, the study employs contemporary 
scientificidiom to describe Vedic perception 


of the earth, its origin, shape, dimensions, — 


constitution, movements, quakes/tremors, 
and its position vis-a-vis the solar system, 
stars and ethereal space. Also including, 
contextually, the Vedic idea of 
heliocentricity, the book puts forth the Veda- 
based methods for deciphering/predicting 
deep-focus earthquakes — for future 
research and investigation. 


Together with a glossary of Sanskrit terms 
and relevant bibliographic references, this 
geological perspective on the Vedas will 


fascinate scholars, specialists and - 


- discerning readers alike. 
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Om dhanurdharayai ca vidmahe 
sarvasiddhayai ca dhimahi 
tanno dhara pracodayat 1 


[May we know the Goddess Earth 
On whom we meditate to bestow on us 
The fruits of my accomplishments 
May the Earth impel us towards it] 


to my revered teachers 
in 


Sanskrit and Earth Science 


Preface 


AFTER going through the book The Earthby H. Jeffrys (Cambridge, 

1924) I was, as a student of earth science, interested in bringing 
out a book on the same subject incorporating thoughts from the 
Vedic heritage of India. But the work was postponed for many 
reasons. During the period of my service as a scientist of the 
federal Geological Survey, the Survey, appreciating my efforts, 
sponsored me for the Third International Sanskrit Conference 
held at Paris in 1977 for presenting the following papers — (i) The 
Vedic Theory of the Earth, (ii) Varáhamihira's Contribution to the 
Vedic Theory of the Earth, and (iii) An Integrated Theory of the 
Earth. The proceedings of the Conference, however, published 
only one paper, i.e., "Varahamihira's Contribution to the Vedic 
Theory of the Earth". Later, the Bangalore-based Kalpataru 
Research Academy published all the three papers in the form of 
a book titled An Integrated Theory of the Earth (Murthy, 1987) 
which contains the rudiments of a Vedic theory of the earth. 


In the year 1992, Professor V.N. Jha, Director, Centre of 
Advanced Study in Sanskrit, University of Poona, invited me to 
give a series of ten lectures on “Ancient Indian Theories of the 
Earth”, which were later published (Murthy, 1992). These books, 
however, could not bring out the essentials of earth sciences in 
detail as culled from Sanskrit literature. 


My endeavour here has been to present all data relating to 
earth sciences in the Vedas for determining the veracity of a 
Vedic theory of the Earth. The material had been with me for a 
long time but I was waiting for a suitable opportunity. It finally 
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came when Shri Kireet Joshi, the then Member-Secretary, 
Rashtriya Veda Vidya Pratishthan, New Delhi evinced great 
interest in the subject. The present endeavour is a consequence 
of that. The material presented in this book has been culled by 
me over a period of three-to-four decades. Here, | present my 
researches to the modern students of the earth science as well 
as students of Sanskrit specialised in the Bhüsastras (for sastra 
means science in Sanskrit). 


Since the appearance ofthe book The Principles of Geology 
by Lyell in 1830, when the modern discipline of geology took 
shape as a science, much geological information has been 
accumulated. The latter half ofthe present century, in particular, 
has seen an unprecedented collection of geologic information. 
Similarly, mining activity and other aspects of geology have also 
developed manifold. When examining such a vast literature 
pertaining to geology, one wonders whether such information 
might have existed in the Orient, since almost all the information 
that can be called modern are occidental. Actually, the way the 
oriental people, especially the Indians, treated the earth and 
exploited earth material for advancement of human civilisation, 
geo-philosophy, etc. has not been dealt with by any book in a 
comprehensive manner. In this context, though this book alone 
may not fill the gap of information, it is an effort to help modern 
students appreciate the eastern views as compared to the 
Western views. 


It is well-known that the Middle East, the Indus and the 
Chinese people developed the most ancient civilisations (Lockyer, 
N.J., 1964, The Dawn of Astronomy, Massachusetts Institute 
of Technology, p. 432). Lockyer states, "I have already remarked 
that the ideas ofthe early Indian Civilisation, crystallised in their 
sacred book called Vedas, were known to us long before either 
the Egyptian or Babylonian and Assyrian records had been 
deciphered. Enough, however, is now known to show that we may 
take the Vedas to bring before us the remnants ofthe first ideas 


Preface ix 


which dawned upon the minds of the earliest dwellers in Western 
Asia—thatis, the territory comprised between the Mediterranean, 
the Black Sea, the Caucasus, the Caspian Sea, the Indus, and the 
waters which bound the southern coasts — say, as far as Cape 
Comorin.” Further, he observes, “But the Vedas speak fully, 
while as yet information on this special point is relatively sparse 
from the other regions. It is wise, therefore, to begin with India, 
whence the first complete revelations of this kind came. Max- 
Müller and others during recent years have brought before us an 
immense amount of most interesting information, of the highest 
importance for our present subject". He continues, "They tell us 
that in 1,500 sc there was a ritual, a set of hymns called Veda 
(Veda meaning 'knowledge). These hymns were written in 
Sanskrit, which few years ago was almost an unknown language; 
we know now that it turns out to be the nearest relation to our 
English tongue. The thoughts and feelings expressed in these 
early hymns contain the first roots and germs of that intellectual 
growth which connects our own generation with the ancestors of 
the Aryan race. Those very people who, as we now learn from the 
Vedas, at the rising and the setting of the Sun, listened with 
trembling hearts to the sacred songs chanted by their priests. 
The Veda, in fact, is the oldest book in which we can study the 
first beginnings of our language and of everything which is 
embodied in all the languages under the Sun. The oldest, most 
primitive, most simple form of Aryan Nature-worship finds 
expression in this wonderful hymnal, which doubtless brings 
before us rituals of the ancient Aryan populations represented 
also by the Medes and Persians.” This royal astronomer of 
England should have lived to see the later developments in 
Indology when it was recognised that the Vedas are first texts in 
the library of mankind. Lockyer is believed to be the founder of 
the Nature magazine. 


While there is the absence of any solid monument that may 
prove that the Vedas or the Vedic Civilisation is the oldest, one 
may also note the absence of sucha text as the Vedas in the other 
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most ancient civilisations on the earth. The antiquity of the Vedic 
Civilisation has been debated to a great extent. There is the vague 
possibility of the Aryan people belonging to the Europoidal race 
originating in the lap of the Western Himalayas in the foothills of 
the Siwalik Ranges, and possibly accounting for the earliest of 
human beings originating from the highly advanced primates of 
this region. Some clues to the highly-advanced primates of this 
region from Hari-Talyangar, Ramnagar and other places are 
described by Pascoe (1973), who says, "There is no other part of 
the world in which the anthropoid apes are represented in such 
numbers and variety as in India and the inference follows that the 
original centre of distribution ofthe group could not have been far 
from northern India". This, according to me, is enough to lay to 
rest the immigration theory of Aryans (that Aryans came to India 
from outside) and to reduce the theory of the Aryan immigration 
into a myth. The so-called Aryans would have originated in the 
Brahmavartta, that is, the area of present Ambala district which 
was drained in the north by the river Sarasvati and in the south 
by the river Drasadvati by about the beginning of the present 
(fifth) ice age — taking the Aryan Civilisation some 10 millennia 
backwards from the present date, if not more. There is no 
civilisation known to humanity with such antiquity as Vedic 
Aryan Civilisation. In The Geological Foundations of Indology, 
(1994, p. 91) Ihave dispelled all doubts about the theory of Aryan 
immigration into India and clearly established the origin of the 
Aryans in the western sector of the Siwalik range in the foothills 
of the Himalayas. 


When we talk of the Vedic Aryans, especially in terms of their 
contribution, it is the name of Max-Miiller that stands out boldly 
amongst the Sanskrit scholars of Europe. He has given his 
observations on India in glowing terms. In India, What can it 
Teach us? (Nilakantha Shastry, 1961, p. 230), comprising his 
Cambridge lectures delivered in 1882 and published in 1883, he 
says, “IfI were to look over the whole world to find out the country 
most richly endowed with all the wealth, power and beauty that 
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nature can bestow — in some parts, a very paradise on earth — 
Ishould point to India. If Iwere asked under what sky the human 
mind has most fully developed some of its choicest gifts, has 
most deeply pondered on the greatest problems of life, and has 
found solutions to some ofthem which well deserve the attention 
even of those who have studied Plato and Kant — I should point 
to India. And, ifIwereto ask myself from what literature we, here 
in Europe, we who have been nurtured almost exclusively on the 
thoughts of Greeks and Romans, and of one Semitic race, the 
Jewish, may draw that corrective which is most wanted in order 
to make our inner life more perfect, more comprehensive, more 
universal, in fact more truly human, a life, not for this life only, 
buta transfigured and eternal life — again I should point to India." 


According to Nilakantha Shastry (ibid.), in 1846, the Board 
of Directors of the East India Company commissioned Max- 
Müller to bring out at their expense — of the order of some 
£10,000, a huge sum of money then — a complete edition of the 
Rgveda with Sayana's commentary. This was the first time that 
the complete Rgveda, which had never been committed to 
writing since thousands of years, was put in black and white. The 
intention of such a stupendous job was not without any strings. 
According to S. Navaratna Rajaram (Aryan Invasion of India : 
The Mythand the Truth, Voice of India, 1993, New Delhi, p. 63), 
“There can be no question, however, that he (Max-Müller) saw his 
scholarly work as a mission to convert India to Christianity. 
Writing about his translation of the Rgveda to his wife in 1866, 
he was to observe — “This edition of mine and the translation of 
the Veda will hereafter tell to a great extent on the fate of India 
and on the growth of millions of souls in that country. It is the root 
of their religion and to show them what the root is, I feel sure, is 
the only way of uprooting all that has sprung from it during the 
last three thousand years.” 


Speaking about the Upanisads, it was Dara Shikoh, the 
eldest son of Emperor Shahjahan, who took interest in the 
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Upanisads when he visited Kashmir in ap 1640 and got them 
translated into Persian in Ap 1657. This Persian version of the 
Upanisads was translated into Latin in 1775 by Anquetil Duperron 
under the title Oupnekhat. Schopenhauer was greatly influenced 
by this translation, and he observed that, "In the whole world 
there is no study, except that of the originals, so beneficial and 
so elevating as that of the Oupnekhat. It has been the solace of 
my life, it will be solace of my death." (Max-Müller, 1988, p. 324). 


However, much of the study in comparative religion and 
philosophy has been carried out to the conspicuous exclusion of 
any scientific discussion related to the Vedas and the Upanisads. 
Modern students of the earth sciences have hardly been exposed 
to the information related to the earth contained in these works. 
Even the scientific commentary on them in Sanskrit is wanting. 
Itis stated that the Vedas were commented by as many as some 

16 commentators prior to Yaska (Anantarangachar, 1956, p. 72) 
and later by Sayana (Swamy Satyaprakash Saraswati, 1990, p. 
60). The pre-Yaskan commentaries are not available to us today. 
But most, if not all, of the commentaries have tried to give the 
Vedas a colour of religion and sacrifice. Valmiki, the author of 
Ramayana, observed that without the application of the Vedas, 
scientific disciplines get degenerated; however, not many others 
have tried to study scientific aspects in the Vedas let alone bring 
them to light. 


Writing about the age of the earth, Arthur Holmes (Murthy, 
1982, pp. 441-43) observed that "Hutton's genius received scant 
recognition in his lifetime, mainly because of the prevalent belief 
that the world had been created in the year 4004 se. Far from 
being welcomed, Hutton's discoveries were generally regarded 
with righteous horror. Had he lived in India, however, Hutton 
would have found a readymade system of world chronology fully 
adequate for the needs of.geology at that time. According to the 
Hindu Calendar, as recorded in the ancient books of Vedic 
philosophy, the year Ap 1960 corresponds to 1,972,949,061 
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years since the present world cameinto existence. This astonishing 
concept of the Earth's duration has at least the merit of being of 
the right order." Professor Arthur Holmes, who had examined all 
the calendars that were available from the very ancient countries 
of the world, highly praised the Hindu Calendar. This alone 
suffices to substantiate the view that the geological information 
that is available in the Vedic and later literature in Sanskrit is 
most scientific and not primitive. The religion that is spoken of 
by the Vedic and the later periods is simply scientific and that was 
the type recommended by Professor Einstein when he said that 
“Science without religion is blind and religion without science is 
lame". In this sense, the Hindu or the Vedic religion is neither 
blind nor lame; hence it is one of the most dynamic religions of 
the world. It must be emphasised here that the Vedic religion is 
not fundamentalistic and it cautioned the support of some of its 
followers to that effect. It is most secular and universal in all its 
appeal, since it is essentially scientific and rational. 


It is necessary to note here that the Vedic literature is a 
theistic school investing divinity in all its geological and universal 
agents. Whether such an approach is necessary may be debated; 
but its absence in the modern Western science developed on the 
dicta of the Royal Society of London has left it at the end of the 
space-time continuum while the former has ended with the 
concept of Brahman. According to Ronan (1964, p. 232), “The 
Royal Society, or more precisely The Royal Society of London for 
Improving Natural Knowledge, had been formed in 1660 by a 
number of men whose main interests were in the new scientific 
movement or new philosophy, as they called it. Granted a royal 
charter of rights and privileges in 1662 by Charles II, itis still one 
of the foremost scientific societies in the world . . . . Its fellows 
were for the most part men who were forging ahead with the new 
experimental approach to knowledge of the natural world. They 
all insisted on the importance of verifying theories of every kind 
by experimental evidence, and had broken away completely from 
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the older view of turning to ancient authority as the test ofany new 
idea. Their motto, nullius in verba, which has been freely 
translated most aptly by Professor E.N. da C. Andrade, himself 
a Fellow, as ‘We don't take anybody's word for it’, succinctly 
expresses their approach to natural knowledge.” There was no 
such Royal Society in India in the ancient times and the 
responsibility of such a society was taken by the school of the 
Upanisads. While the school of the Upanisads did not invalidate 
the school of scriptures but built their foundation on its premise, 
the Western school of science completely ignored their scriptures 
in understanding nature. Thus, the motto of the Upanisadic 
school was the same as that of the Royal Society of London but 
with the difference that it did not derecognise the Vedic authority. 
The Rgvedic compositions were simply geo-poetry to a major 
extent with very less human code of conduct or corrective spirits, 
like the Gambler's Sükta. The Upanisadic school did not require 
a Royal Charter for its inception or for its scientific analyses of 
nature. There are many anecdotes to prove this from the 
Upanisadic literature. Drawing upon the Vedic authority, the 
Upanisadic school which may be seen as the rationalistic 
dimension of nature — the geo-philosophy, as it may be called 
— was developed. 


Without investing divinity into the natural geological agencies, 
the Western school, as already stated, finally arrived at a point 
of no return in the space-time continuum, which lacked a life 
spirit or living substratum. This is the grave error in Western 
philosophy. The point, however, was taken into consideration by 
the Indian sages in their deliberations as a result of which they 
devised the school ofthe Brahman. The data taken by the Indian 
seers was complete in all respects right from the definition of the 
‘Universe’ — the term meaning everything living and non-living in 
the words of Fred Hoyle (Frontiers of Astronomy, London, 1957). 
The Western school has taken only the infrastructure without 
the spirit of life, as it is partial in its outlook of the ‘universe’. 
Hence the Western philosophy cannot be considered wholesome. 
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In this monograph information available in the Vedas on the 
earth and geoelectrical/magnetic, hydro-spherical, geothermal 
and atmospheric shields, the luminaries and planets of the solar 
system, and the starry zodiac of the celestial sphere has been 
presented. The realisation that the earth represents the universe 
as emphasized by the great sages is brought out. The earth’s 
relationship with the various universal bodies is established to 
some extent. Information about the earth in the Vedas has been 
theorised. In addition, information culled from one of the most 
important Upanisads, i.e., the Taittiriya Upanisad, has been 
discussed to trace the evolution of the earth from space which 
is confirmed by modern views. This theory, however, may read 
incoherently at places. This is due to the lack ofa clear objective 
in the Vedas. 


The application of such a theory has been given in Part II of 
this book. Data about the origin of the earth and the planets, age 
of the earth, shape of the earth, dimensions of the earth and 
movements of the earth are presented as also a special chapter 
on the earthquakes, with a proposed method for predictive 
seismology based on a Vedic theory of the earth. It is hoped that 
the material thus presented will help modern students in the field 
appreciate the views of ancient Indian seers and their development 
in later ages. 


This monograph claims to have brought out the geological 
aspects of the Vedas to a good extent though it cannot be 
considered as exhaustive. The task of presenting each and every 
detail has been left to more diligent students. My aim in this 
monograph is to bring out the salient features of the geological 
aspects of the Vedas, the Vedanta and the Upanisads. And I 
believe that this aim has been fulfilled substantially. It is now left 
to the scientific and religious communities to examine my claim 
and introduce the matter in the college curriculum for the study 
ofnatural philosophy from the Vedic angle. In this context, it may 
be remarked that scientific discussions based on the Vedas and 


xvi Vedic View of the Earth 


related to other disciplines both within and outside the scope of 
earth sciences may be taken up by others. The results would 
certainly be interesting. Before the compartmentalisation of 
scientific disciplines in the Western universities a few centuries 
ago, these disciplines were treated under Natural Philosophy. So, 
for instance, Physics, Chemistry, Botany and Zoology were 
studied under the unified discipline of Natural Science. This 
approach is very apt for the study of Vedic literature. Where a 
student of natural philosophy is concerned, unless such a 
division is discarded and a total picture is given, he will be in a 
great fix and unable to comprehend the truth of the universe. If 
this point is realised and the purport ofthe material studied here 
is noted, the author would feel amply rewarded for all the 
studies/researches that he has done in the past decades and 
presented in this monograph. 


The thoroughness and details of the modern disciplines of 
science may not be found in the Vedas which are rather 
instructive and suggestive. But, at the same time, the grandeur 
and brevity of the Vedas are not found in the disciplines of 
modern science. The Vedas and the disciplines of modern 
science are rather complementary and not contradictory. If 
modern science is seen or read through Vedic eyes, the students 
will be much benefited. Keeping this in mind, modern students 
of earth science may attempt to search for the earliest ofthe ideas 
about the earth in Vedic literature. This book is intended to help 
all such students. It is the first of its kind as well, for it can be 
safely said that there exists no book such as this which gives a 
modern student in this field the ideas of oriental sages. 


As a student of the earth and the Vedas myself, I have 
endeavoured to bring to light the various aspects of the Vedas 
which could be interpreted from the modern angle of earth 
science notwithstanding their religious significance. I believe 
that if the Vedic students can have the kind of background 
provided in this work, they would be able to perform their 
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religious activities with added vigour and friendly nature. The 
advantage in this would be two-fold; for science with religion is 
knowledge and religion with science is power. 


1-1-1997 S. R. N. Murthy 
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Introduction 


THE Vedic foundations of the 'cultural heritage' of India have 
received tremendous appreciation through the ages. But the 
Vedic foundations of the 'scientific heritage' of India are hardly 
known. All the post-Vedic literature including the Brahmanas, 
Aranyakas, Upanisads, Darsanas, Puranas, Smrtis and even 
Kavyas emphasise man's spiritual development alone. Even the 
commentaries that are available on the Vedas focus on the 
spiritual aspect of the Vedas only. It appears that there were as 
many as sixteen commentaries on the Vedas by the time of 
Yaskacarya, none of which are available to us today apart from 
the commentary of Yaska and later that of Madhva-Sayanacarya 
in the thirteenth century ap. Madhva-Sayanacarya's commentary 
is the standard one and referred to by one and all. Even this 
focuses on the spiritual aspects of the Vedas. It is understood, 
perhaps rightly to a large extent, that the Vedas form the 
foundations of spiritual thought in India. Though the recent 
commentaries on the Vedas by Aurobindo and Maharsi Dayananda 
Sarasvati give an impression ofa scientific temper in the Vedas, 
these mostly emphasise their spiritual and symbolic views and 
not their scientific value. As a result, the world knows the Vedas 
to be a compendium of religious and spiritual spells only. What 
emerges is a most disturbing situation arising, one may say, out 
of a kind of bias on the development of post-Vedic literature of 
India. But getting down to the problem itself, what Physics, 
Chemistry or Biology can be deciphered in the Vedas? Can there 
be anything of modern science in the Vedas? What kind of 
literature is contained in the Vedas which would help in 
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propounding of scientific thoughts? Why is the scientific value of 
these texts not brought out for the appreciation of modern 
scientists? 


The Sanskrit term Sastras mean ‘sciences’. Almost all of the 
Sastras known in Sanskrit literature owe their origin to the 
Vedas, like jyotisa, samkhya, rasa, dharma or religion, etc. 
The term, dharma or religion has been suffixed to Sastrato give 
the former a scientific outlook. Valmiki in his Ramayana 
mentions that amnayanam ayogena sastram prasithilam iva 
— meaning, without the application of the Vedas, the scientific 
disciplines become degenerated and obsolete. Hence, any Sastra 
had to have the foundation of the Veda especially for its 
sustenance and development. This being the case, why is it that 
the Vedas are clearly partial towards religion and spiritualism? 
Millions of people over thousands of years have been made to 
believe in the religious and spiritual aspects of the Vedas with 
the result that inquiry into the Vedic sciences has taken a back 
seat, even totally forgotten. 


The Vedas were plenty during the pre-Vyasa period as per 
the dictum ananta vai vedah, meaning that the Vedas are 
endless. Whether, at this time, the Vedic statements were 
employed only for performing sacrifices is uncertain. But during 
the post-Vyasa time, itis certain that the Vedic literature, having 
been edited by him, was employed essentially for performance of 
sacrifices. Vyasa is credited with having edited the then available 
Vedas into Rg, Yajurand Samasections so as to help the hotr, 
adhvaryuand udgatr priests in sacrifices. Later restriction was 
laid down on growth of the Vedas and the Vedas edited by Vyasa, 
which is what is available to us today, gained currency. 


In the pre-Vyasa period, the Vedic compositions were made 
by the rsi-kulas after considerable observation and they were 
codified in the form of hymns. On discovering changes or 
shortcomings, they composed new hymns and called the old ones 
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perhaps khila or invalid. The observations made by them were 
put in the kula mandalas of the Rgveda. The books of the 
Rgvedaalong with the names of sages they are attributed to are 
given below: 


Kula-Mandalas Rsi-kulas 
Second Mandala Ghrtsamada 
Third Mandala Vi$vamitra 
Fourth Mandala Vamadeva 
Fifth Mandala Atri 

Sixth Mandala Bharadvaja 
Seventh Mandala Vasistha 


These books of the Rgveda were a result of continuous and 
unstinted efforts of dynasties of sages over several centuries 
especially with regard to various observations of nature around 


them. The hymns of the eighth mandala are mostly attributed 


to the dynasty of Kanva and the hymns of the ninth mandala to 
Somapavamana. The first and the tenth mandalas are known to 
be of later origin. 


The original extent of the Vedas is not available to us today. 
That which is available to us now, it appears, is a small fraction 
of the extensive Vedic literature that was available in the pre- 
Vyasa period. 


THE VEDIC LITERATURE 


The Vedas as codified by Vyàsa appears to have consisted of 
only the Rg, Yajur and Sama Vedas. Hence, they were called 
Trayi. Amarasimha observed this when he said “. . . rksama 
yajusi iti vedástrayastrayi" in his Amarakosa, the well- 
known Sanskrit lexicon. That the Vedas then consisted of only 
the Rg, Sama and Yajur Vedas is supported by the mantra 
called Gayatri attributed to Vi$vamitra in the third mandala 


ES ms 


= 


snc 


nop —————— 


EE LL 


4 Vedic View of the Earth 


of the Rgveda. Gayati anena trayena iti gayatri — it is 
observed. Hence, the original classification of the Vedic literature 
into three is justified. 


By and large, the Rgveda is the oldest and the largest of all 
thethree Vedas. The Rgvedais divided into 10 mandalas, 1028 
suktas (hymns) and 10552 rks (verses). Another system of 
classification of the Rgveda divides it into eight astakas or 
khandas (sections), each astakawith eight adhyayas (chapters). 
Similarly, the Yajurvedais divided into Krsna and Sukla parts: 
the Krsna Yajurveda consisting of seven khandas (books), 44 
adhyayas (chapters) and 651 anuvakas (sections), and the 
Sukla Yajurveda comprising 40 adhyayas and 1975 mantras. 
With regard to Samaveda, out of its 1549 rks, only 75 are original 
to this Veda and the remaining are drawn from the Rgveda. 


The Atharvaveda emerged later than the other three 
Vedas. It did not enjoy the sanctity of the other Vedas even 
though the Brahma of the sacrifices was considered to be 
conversant with this Veda. This could have been due to its 
contents not being in harmony with.the aims ofthe other Vedas. 
The Atharvaveda is noted to contain 20 khandas with some 
731 süktas. There is some confusion regarding the number of 
the süktas, as some state it to be 730, 759 or even 798. This 
itself is an indication that many additions were made to the 
original in course of time. This is also reflected in the number 
ofits mantras which is stated to be 5028, 5849, 5987 or 6000. 
One can find some 1200 mantras of Rgvedaincluded in the 20th 
khanda of this Veda. 


The Vedic Sakhas 
According to Maukitkopanisad, there area total of 1180 salchas 
in the four Vedas. Rgveda has 21 salkhas, the Yajurveda has 


109, the Samaveda has 1000 and the Atharvaveda has 50. 
According to Kürma Purana, the total Sakhas of the four Vedas 


Introduction 5 


are 1130 with 21 in Rgveda, 100 in Yajurveda, 1000 in 
Samaveda and nine in Atharvaveda. However, many of these 
Sakhas were lost a long time back. These $akhas were 
established for specialisation in certain sections of the Vedas 
by some schools of teachers and their students especially for 
purposes of rendering and practice. Only two Sakhas of the 
Rgveda, viz., ASvalayana and Sàmkhyayanaare to be found. 
Of the many Sakhas in Yajurveda, it is observed that those 
belonging to Taittiriya are found in South India, those of 
Maitrayani in Gujarat, and to Katha in Kashmir. Out of the 
1000 Sakhas of Samaveda, only thirteen have been provided 
with names. They are Ranayana, Satyamugra, Vyasa, Bhaguri, 
Oulundi, Gaulmulavi, Bhanumanupamanyava, Karata, 
Masaka, Gargya, Varsajna, Kauthumi and Jaimini. Only 
Ranayaniya, Kauthumiyaand Jaiminiya Sakhas areavailable, 
with not much difference between the first two. 


We would like to restrict the literary survey ofthe Vedas to 
this salcha classification to the exclusion of the Brahmanas, 
Aranyakas, Upanisads and other literature which are 
considered post-Vedic. They are of a contemplative nature and 
involve an in-depth study of the Vedic literature and explain the 
significance ofthe mantras in the sacrifices in elaborate forms, 
especially with a view to emphasise religious aspects of human 
conduct. The literature dealing with the six adjuncts of the 
Vedas referred to as Siksa, Vyakarana, Chandas, Nirukta, 
Jyotisa and Kalpa is considerable and it has not been taken up 
for study in this monograph. However, wherever necessary, it 
will be drawn upon for scientific interpretations. 


Origin and Development of the Vedic Literature 


The problem of origin and development of the Vedic literature is 
directly connected with the origin and evolution of Indo-Aryans. 
The origin and evolution of the Indo-Aryans is a fascinating 
problem where research related to the geological foundations of 
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Indological studies is concerned (Murthy, 1994, p. 91). Many 
theories have been put forward to the effect that the Aryans 
immigrated into India from parts of Central Asia where the 
temples of Varuna and other deities were discovered at a place 
called Bogos Koi. This idea, probably attributed to William 
Jones, gained currency early and helped Indologists to trace the 
connection between the mother language of Vedic Sanskrit and 
other European languages, including Zend, Avesta, Latin, Greek, 
Babylonian, Assyrian, Phoenician, etc. It was believed that the 
Aryans originated in Central Asia and migrated towards south 
and south-east in branches and the south-eastern branch 
immigrated into India and established themselves in the region 
of the present-day Jammu and Kashmir, Punjab and Himachal 
Pradesh. This idea got strengthened by the publication of the 
book Arctic Home in the Vedas by Bal Gangadhar Tilak in 1936. 
The theory put forward by B.G. Tilak contended that the home 
of the Vedic Aryans was the Arctic region based on certain 
geological data, especially on the "Theory of Ice Ages' in the 
Quaternary period. However, many students of the Vedas 
argued on the basis of the description of the geographical 
environment in the region of Jammu and Kashmir, Punjab and 
Himachal Pradesh, drained by the Sapta-Sindhus and the rivers 
Sarasvati and DrSadvati, that the Aryans emigrated from the 
north-western parts of India rather than immigrated into India. 
Though the book on Vedic geography brought out by Bhargava 
(1964, p. 157) suggests that the north-western parts of India 
were the original home of the Aryans, the problem is to be 
studied in the field of anthropology to focus on the question of 
origin of man in that region. Where the origin of the early man 
is concerned, the first skull fossil was collected in Heidelberg in 
Germany. Then scholars announced that traces of the earliest 
men could beidentified and grouped into the Java Man, Sumatra 
Man, Cromagnan Man, China Man, Neanderthal Man and Africa 
Man. The problem has since become more and more complex. 
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The appearance of man on the surface of the earth is very 
recent and the period of his presence on earth is only a fraction 
of the long history of the earth extending over 4.5 billion years. 
Life originated on the earth about 3.6 billion years ago or earlier 
in the form of microcellular organisms and slowly evolved into 
multicellular organisms such as algae, ferns, flowering plants, 
fishes, reptiles and mammals. 


There is difference of opinion among scientists as to the true 
ancestors of man. The gorilla, the chimpanzee and the orangutan, 
at one time, were considered as man's ancestors respecting The 
Theory of Evolution' by Darwin that propounded the concept of 
the survival of the fittest. Yet others were of the view that man 
originated out of Tarsius of Borneo. It was also suggested that the 
Neanderthal Man developed in Central and Eastern Asia while 
Sapiens evolved in Europe, Africa, Asia Minor and India. The 
Neanderthal Man disappeared during the fourth ice age and 
Homo Sapiens evolved and began to live in caves, hunted big 
games, used fire, buried their dead, made special tools, clothed 
themselves and produced religious arts. 


In this connection itis relevant to consider the palaeontological 
records of the Siwalik hills of the Himalayas. According to Pascoe 
(1973, p. 2130), 


At Haritalyangar, which is near the Kangra boundary, 
remains of vertebrates have been found by Pilgrim and 
Vinayak Rao throughout a vertical section of some 600 
feet of strata in the Siwalik Himalayas. In the Nagri stage 
of Haritalyangar, fossils are plenty in the upper 2000 feet 
of the total 3500 feet thick sediments. Primates, as many 
as ten species, have been listed to occur in this stage. 
Further Pascoe observed that, “There is no other part of 
the world in which the anthropoid apes are represented 
in such numbers and variety as in India, and the 
inference follows that the original centre of distribution 
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ofthe group could not have been far from northern India. 


The Śiwālik hills which are about 20 million years old contain 
well-preserved mammalian remains of prehistoric animals 
including man-like apes and hominids like Ramapithecus. The 
Miocene formations in Himachal Pradesh near Haritalyangar and 
Ramnagar in Udhampur, Jammu have yielded hominid remains 
in association with artefacts of the early period. Prasad (1975, 
pp. 382-90 and 1989, pp. 93-110) made a valuable collection of 
hominid remains from Himachal Pradesh and suggested the 
possibility of radiation of higher apes including hominids in the 
Siwalikregion. These data have suggested that the origin of man- 
like apes and hominids like Ramapithecus took place in the 
Siwalik region of the Himalayas. 


All these palaeontological evidence may go to show that man 
originated in the western section of the Siwalik Himalayas, 
perhaps giving rise to the Europoidal race of human beings to 
which the Indo-Aryans belong (Murthy, 1993, p. 17). This 
proposition does not exclude the origin of man in other parts of 
the world. The China Man, Java Man, Sumatra Man, etc. might 
have given rise to the Mongoloid race while the Africa Man might 
have evolved into the Negroid and Australoid races. While all 
these races are represented in India, that of the Indo-Aryans 
appears to have been much advanced in the faculty of speech and 
entrepreneurship. Itis to be observed that where race is concerned, 
the area where the greatest mixing has occurred and which is 
hardest to classify should be the most central one, that is, India. 


Based on the above-mentioned observations, Aryan 
immigration into India from outside can be ruled out and their 
origin in the Siwalik Himalayas of Himachal Pradesh, Punjab and 
Jammu and Kashmir established. Instead of immigration they 
emigrated from that original place to various places within India, 
and mid-Europe and western Europein the distant past, and have 
peopled the world. These facts have been brought out in various 
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Puranas and recently by Josyer (1966, p. 265) and Sarada (1975, 
p. 383). The Aryanisation of south India has been discussed by 
Nilakantha Sastry (1958). 


Being indigenousto the Siwalik hills ofthe western Himalayas, 
the Aryans were the children of nature. From their speliological 
background they developed a riparian culture on the banks of the 
now-dried-up river Sarasvati and the Sapta-Sindhus. There are 
a number of references to the river Sarasvati in the Rgveda 
(Murthy, 1978, pp. 193-218). The river Sarasvati was praised by 
the Aryan sages in superlative terms who elevated her to the 
status of motherhood and godhood. The river was much 
responsible for the sustenance and prosperity of the Vedic 
civilisation; and it was, hence, befittingly praised. According to 
Krishnan (1956, p. 555), 


When the Saraswati was a live river, it must have 
irrigated an area of perhaps 7000 sq miles of whatis now 
practically a desert . . . . The Saraswati has been 
described in the Vedic literature (probably 5000 Bc or 
earlier) asa great river — greater than even the Indus and 
the Ganges. Between the time of Manu and the 
Mahabharata its upper course had dried up, probably 
because of the easterly diversion of the waters of the 
Yamuna. The lower course in Bikaner, Bahawalpur and 
Sind continued to be well watered, for during the invasion 
of Alexander of Macedonia in the fourth century Bc and 
ofthe Arabs in the 9th century Ap the Rann of Kutch was 
a fairly deep gulf and ships moved up the river into Sind. 
In Todd's Annals of Rajasthan it is stated that the Hakra 
(identified with the extinct Saraswati) in Bikaner became 
dry for the first time about the year 1044 ap. 


Krishnan also notes, 


The river Saraswati appears to have been originated in 
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the Siwalik hills of Sirmur on the borders of the Ambala 
district between the telus fans ofthe rivers of Yamuna in 
the east and of Sutlej in the west and was flowing in a 
general south-westerly direction, finally debouching into 
theRann ofKutch. The dry bed of Hakra, which is as wide 
as 3 to 5 miles in the territory of Bikaner, has been 
recognised as the course of the now-extinct river 
Saraswati. On thebanks of Hakra itis stated that several 
mounds containing remnants of prehistoric and historic 
settlements have been identified which revealed the 
ruins of temples, dwellings, pot shreds, etc. of the 
Mohanjo-Daro type. The withdrawal of the waters from 
the Sutlej and possibly from the Jamuna, dried up 
Saraswati. 


Thisisa geological truth and archaeologists and Indologists have 
plenty of scope for establishing the existence of river Sarasvati 
and Vedic civilisation. 


Itis well-known that the northern part of the present Ambala 
district was drained by rever Sarasvati and the river southern 
part by river Dr$advati. The region between the two rivers was 
known as Brahmavartta while the region south of the river 
DrSadvati was called BrahmarsideSa. This region is the actual 
place of the seven brahmarsis, namely, Kasyapa, Atri, Bharadvaja, 
Viévàmitra, Gautama, Jamadagni and Vasistha. All of them are 
mantradrstaras and leaders of the kula-mandalas of the 
Rgveda. 


These rsis who were inhabitants ofthe banks ofthe Sarasvati 
and DrSadvati were astonishing observers of nature. They studied 
thenature surrounding them and came up with uncanny details. 
They measured time and had their own calendar. They were, in 
all cases, attuned to simple living and high thinking. They were 
extraordinary poets. They developed and practised the Vedic 
Sanskrit and composed hymns pregnant with meaning. Their 
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observations were spread over several generations and they 
codified their observations in the form of hymns. 


Age of the Rgveda 


There is considerable controversy about the age of the Rgveda 
and the other Vedas. Rgveda being the oldest amongst the 
Vedas, its age has been under debate for a very long time. 
According to Macdonell (1976), 


The Rigvedais undoubtedly the oldest literary monument 
of the Indo-European languages. But the exact period 
when the hymns were composed is a matter of conjecture. 
All that we can say with any approach to certainty is that 
the oldest of them cannot date from later than the 
thirteenth century Bc. . .. Onastronomical grounds, one 
Sanskrit scholar has concluded that the oldest Vedic 
hymns date from 3000 sc while another puts them as far 
back as 6000 Bc. 


In The Orion B.G. Tilak (1972, p. 243) observed that "the oldest 
period in the Aryan Civilisation may therefore be called Aditi or 
the pre-Orion and we may roughly assign 6000-4000 Bc as its 
limit." 

The fixing of the age of the Vedas, Brahmanas, Aranyakas 
and the Upanisads at intervals of 200 years from 1200 Bc was 
due to Max-Müller. The reason for such identification is not 
known. But it is difficult to say why Max-Müller who observed, 
“I doubt whether any real book can rival it (the Vedas) in 
antiquity' (My Autobiography, 1976, p. 176) fixed these ages for 
the Rgvedaand other related Sanskrit literature. Probably being 
nurtured in the Biblical school, he did not venture to take the 
Vedas out of the ambit of 4004 Bc — the date of creation claimed 
in the Bible. Is it not commonsense to look at this problem from 
a different angle and observe that the present kaliyugacommenced 
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from17th/18th February, 3102 sc, the chronology being 
maintained by all the Indian almanacs, when the great 
Mahabharata war ended? And were the Vedas not there at the 
time of the Mahabharata war? Were the Vedas not existing at 
the time of the Ramayana which is much earlier than the 
Mahabharata period? There is no mention of any of these epic 
stories in the Vedas. That itself indicates that the Vedas must 
be older to these events. Also considering the occurrence of 
equinoxes in the arc of Aditi (Punarvasu star), it is possible to 
consider the Rgvedic compositions earlier than the oldest date 
available to us today by another two to three thousand years. In 
the absence of the first or the oldest hymns in the Rgvedic 
compositions, it is futile to declare when the exact age of the 
Rgveda commenced. 


Many archaeologists are happy fixing the age of the Rgveda 
at about 1200 Bc and have gone to the extent of saying that the 
Vediccivilisation followed that ofthe Harappa and Mohenjo-Daro 
i.e., the Indus Valley civilisation. According to Srikantha Sastry 
(1962, pp. 9-18), the Harappan culture is a development over the 
Vedic culture, and this does not substantiate the view that the 
Aryans immigrated into India and destroyed the Harappan and 
related cultures. The Harappan culture is noted to be of the age 
of some 2500 sc. Yet the bottom layers of the cultural terrain 
have not been exposed and studied which may take its age back 
by some additional centuries. And for the development of such a 
culture, it is broadly estimated that it would take another two to 
three thousand years. If the Indus Valley civilisation owes its 
origin to the Vedic civilisation, it is justifiable to believe that the 
age of the Vedas is something of the order of seven or eight 
thousand sc. 


From the geological point of view, the present world exists 
between the fourth and the fifth glacial ages with the fourth inter- 
glacial period commencing from about 10 000 years ago. In the 
context of the above, the origin and evolution of man in the 
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Himalayan lap agrees with this age and its evolution, and it can 
be well related to the period of early Vedic era. 


Authors of the Vedas 


The traditional school of the Vedas claims that the Vedas are 
not man-made, i.e., apauruseya, and they has come directly 
from the mouth of the Brahman at the beginning of creation. It 
is rather difficult to substantiate the traditional view from a 
scientific and pragmatic point of view. The truth is that the 
Aryan rsis, the previously mentioned brahmarsis and others 
have been the authors of the Vedas. The rsis were great poets 
who composed the Vedic hymns to well-recognised metres, the 
major ones being gayatri, usnik, anustubh, brhati, pankti, 
tristubh, jagati, virat, kakup, dvipadi, etc. Each mantra is 
known by the deity, metre and the sage who ‘saw’ the mantra. 
In this sense, a rsi perceived the mantra with respect to a deity 
and composed the mantra to some definite metre. It is possible 
to understand that the significance ofthe mantraexisted before 
the rsi perceived it, when he perceived it and after he had 
perceived it — thus, the significance being eternal and impersonal. 
But it will be inviting a debate if it is claimed that the Vedas 
appeared overnight at the hour of universal creation from the 
mouth of Brahma. It is wisdom to state that the rsis were 
mantra-drstaras, i.e., who had ‘seen’ the mantras and hence 
could compose them. They were rather superior souls or keen 
observers of nature and were able to perceive the truths of 
nature. The eternal value of such perceptions has stood the test 
of time. 


Commentaries on the Vedas 


The Brahmanas came into existence in order to convey the true 
meaning of the Vedic mantras. Later, to understand the exact 
meaning of the Vedas, the texts of Nirukta became useful. Nis 
krstà ukta idam ittham (for “this is its meaning’) was the way 
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these texts explained the Vedic mantras. Of the many texts of 
Nirukta, that of Yaskacarya is well-known and the earlier ones 
are not available to us now. Yaskacarya is also the author of 
Nighantu which lists the synonymous words in the Vedas. 
Sarvanukramani of Katyayana and Brhaddevata texts have 
also been of help in interpreting the Vedic mantras. Also, many 
texts in Pürva Mimamsa of Jaimini, Advaita Vedanta of 
Sankara, Dvaita Vedantaof Madhva and Visistadvaita Vedanta 
of Ramanuja have helped understand the Vedic mantras. 


The most important one of such Vedic commentaries is by 
Madhva-Sayanacarya in the fourteenth century Ap and it is titled 
Vedartha Prakasa (Sontakke. N.S., et al., 1951-92). There are 
also commentaries by Skandasvami, Madhavabhatta and others 
on the Vedas. As already mentioned, all these commentaries 
tried to emphasise a religious and spiritual aspect of the Vedas, 
that is characteristic of the Vedic traditional school. 


During the nineteenth century ap Western contributions on 
the Vedas began pouring in. Initiated in ap 1805 by Colebrook 
through his article “About the Vedas — the Sacred Books of the 
Hindus”, the West came to know about the existence of the 
Vedas. After two decades, Frederich Rosen began to edit and 
print the Rgveda in Germany but died even before the first 
astakawas completed. In 1846, Rudolf Roth wrote on the poetry 
and history in the Vedas. This created an interest in the West to 
study the Vedas. Later the contributions of Muir, Haug, Buhler, 
Grossman, Jacobi, Benfey, Schelling, Bóhtling and others like 
Wilson, Goldstucker, Weber, Ludwig, Monier-Williams, Oldenberg, 
Geldner, Peterson, Griffiths started flowing from the West. Most 
of these also to the line of traditional views. 


The commentary, though partial, by Maharsi Dayananda 
Sarasvati in his Rgvedadibhasyabhümika (1976, p. 361) is of 
a mixed kind with a scientific temper. Aurobindo's commentary 
(1993, p. 581) attributedtothe Vedasis of pure symbolic nature. 
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The one and only commentary or rather explanation of some 
mantras in terms of their importance to eclipses is Drapsa — 
The Vedic Cycle of Eclipses by Shamasastry which was 
published in 1938. Shamasastry (p. 227) opens up a grand new 
chapter for evaluating the Vedic hymns in terms of what they 
observe regarding eclipses. He has given detailed explanations of 
many of the Vedic hymns in which it is evident that the Vedic 
poets resorted to religious practices with an intention to prevent 
eclipsing of the Sun and the Moon, especially to save them from 
the clutches of Svarbhanu and Ketu. Though it was unscientific 
to think that the Sun and the Moon were being devoured during 
the eclipses, which opinion continued to persist till very late in 
the cultural heritage of India, yet such an interpretation of sheer 
grandeur merits our attention as it may be a possible true 
explanation of many of the Vedic hymns — especially in the 
absence of any other kind of explanation than the traditional kind 
which expounds spiritual and religious feelings. 


Max-Müller did the singular service of editing and publishing 
the Rgveda with Sàyana's commentary in Sanskrit from Ap 1849 
to 1885, and also translated portions ofthe Rgvedaand published 
them in his Sacred Books of the East series. This was the first 
time that the Rgveda had been completely edited and printed. 
According to Max-Müller (1961, p. 229), 


Let it not be supposed that because there are several 
translations ofthe Rgveda in English, French and German, 
therefore all that the Veda can teach us has been learned. 
Far from it. Every one of these translations has been put 
forward as tentative only. I myself, though during the last 
thirty years I have given translations of a number of the 
more important hymns, have only ventured to publish a 
specimen of what think a translation of the Veda ought 
to be; and that translation, that traduction raisonee, as 
I ventured to call it, of twelve hymns only, fills a whole 
volume. We are still on the mere surface of the Vedic 


16 Vedic View of the Earth 


literature. 


From all these considerations it becomes evident that there is 
great scope for examining the Vedic literature for their scientific 
content, ifany. Itis all the more important to think that the Vedas 
contain scientific truths since they have been the eternal springs 
from where the various sastras (sciences) have originated in 
Sanskrit. 


Ambiguity of Vedic Definitions 


Sayana observed, pratyaksenanumitya va yastüpayo na 
budhyate. énam vidanti védéna tasmad védasya védata, 
meaning that one finds in the Vedas such means (to attain things) 
which are not possible to obtain by means of direct or inferred 
observations. This definition of the Vedas perhaps restricts the 
vast scope that the Vedas possess. Perhaps Sayana saw the 
Vedic deities employed in various kinds of sacrifices as important 
only for attainment of material prosperity. If such material 
prosperity is difficult to gain by means of direct and inferred 
observations, by hard work and labour, it could be obtained by 
resorting to Vedic injunctions like svarga kamo yajéta — 
meaning, one desirous of attaining svarga should perform a 
sacrifice. In the performance ofa sacrifice the deities are invited 
by chanting Vedic hymns and presenting the havis to them in 
agni; thus, they are pleased and they fulfil the desire of the 
performer. This kind of interpretation was very much welcomed 
by one and all for it appealed to all persons. This view perhaps 
didnot changein spite of the later Upanisadic dicta, kurvannévéha 
karmanijijivisét Satam samah— meaning, one should live for 
hundred years performing his duties. But what kind of duties? 
Again it was interpreted as those duties which have been 
prescribed to various varnas by the smrtis, since the human 
code of conduct had already been instituted. All these made the 
person embrace or succumb to the religious way of life with the 
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utmost desire to get liberated from the cycle of birth and death. 
Liberation or moksa, as it has come to be understood, was the 
only best aim of life. Towards this end most, if not the entire, 
literature of Vedic and post-Vedic schools and all sorts of 
interpretations were directed. 


If a methodology (to attain something) does not have a direct 
or inferred evidence, how can it come within the ambit of modern 
science? Hence, Sàyana's definition ofthe Vedas excludes them 
from being capable of generating a method which can be verified 
by direct or indirect observation, for as such the Vedas do not 
contain any science. This idea was perhaps dominant about the 
fourteenth century ap though it had been nourished in India for 
a very long time. 


There were not a few arthavadins of the Vedas, and Sabara 
Svàmi was one of them. His arguments (Ganguli, 1989, pp. 139- 
52) are more pragmatic. He does not talk of a god or deity for a 
natural process of human importance. According to Ganguli, 


Shabara has shown how Prajapati's sacrifice mentioned 
in Taittirilya Samhita (2/1/1)isa symbolic representation 
ofthe process ofrain produced by co-operation of natural 
elements, ensuring on the earth an abundant wealth of 
children, cattle and crops. Prajapati is a synthesis of 
pronounced material elements responsible for rain and 
sustenance of living beings. 


Further, Ganguli (1989) observes, 


We have reason to be proud that even as early as the 
seventh century Bc, India had produced thinkers whose 
well-reasoned atheism and materialism, evident in their 
interpretation of the Vedas, sounded a note of modernity 
whichis an object of surprise and admiration to a modern 
mind. It is no mean achievement that the first and the 
most authoritative interpreters of the Vedas in ancient 
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India enunciated the theory of personification and primitive 
metaphor along with the comprehensive doctrine of 
Arthavada relegating gods and heaven to the domain of 
fictive imagination, useful but unreal. Yet it is true, 
nevertheless, that in the final count, class and caste, 
intercastes prevailed over the rational approach in 
deference to the social reality of those days. Many 
instances may be shown toillustrate the unholy marriage 
of rationalism and obscurantism. Thus the theory of 
Apurva, basically a scientific concept has been to serve 
the obscurantist faith in the power of rituals to produce 
the desired results. Yet, quite undeniably, a correct 
scientific and historical outlook is evident in the assertion 
that the original significance of the Vedas lies in the 
emphasis on action relating to man’s survival and not in 
the spiritual profoundity of absolute monism. It is not for 
nothing that in his commentary on the very first sutra of 
the Brahmasitras, Shankara has to reckon with the 
Mimamsa position that the Vedas are Sadhyapara not 
Siddhapara. This is a field of elaborate research 
encompassing the history of man and society. 


In the context of the above, it becomes clear that despite a 
pragmatic approach to the Vedas of many an inquirer from very 
early times, it is only the orthodox traditional spiritual school 
that has survived to the detriment of any scientific appraisal of 
the Vedas. The Vedas have lost significance as the source of all 
Sastras or sciences. While plenty of logic (tarka) was applied to 
the so-called mahavakyas in the Veda for proving the faith to 
accept the existence of some supernatural force or field as 
Brahman — on which plenty of literature exists, no such study 
of this kind appears to have taken place regarding the positive 
natural agencies described in the Vedas. It is my earnest belief 
that had it been possible to apply logic for an analysis of the 
natural agencies described in the Vedas, it would have been a 
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great thing, for the ancient Indian scientists could then have 
discovered many a new natural phenomena. 


In the absence of any such scientific interpretations of 
the natural agencies described in the Vedas, | make an 
attempt in the following pages to bring out the essence of the 
early human-nature interaction presented in the Vedic literature 
as a full-fledged data collection programme of the early Aryans 
in the development ofa Theory ofthe Earth' in the post-Vedic 
period. 


SCOPE OF THE WORK 


The scope of this work is to examine the Vedic literature with an 
express view to studying their geoscientific descriptions and 
evaluating the data for the development of a theory of the earth 
which prevails in Sanskrit literature of the later period as 
presented by the author of the Brhatsamhita, Varahamihira in 
the fifth century AD. 


What is a Theory of the Earth’? For that matter, any theory 
is a supposition explaining something based on principles 
independent of the phenomenon, according to the Oxford 
Dictionary, as in the case of gravitation, atomic, light, heat, 
magnetism, etc. It involves collection of data, experimental 
observation and processing of the data, and formulation of 
general principles. A theory may work when put into practice and 
it may yield results — when it will be called a working theory. A 
theory may not work, yet may be retained in a theoretical form 
needing further improvement. Such are many theories in scientific 
literature, earth science being no exception. There are theories 
ofthe origin ofthe earth, plate tectonics, continental drift, origin 
of mountains and oceans, origin of ores and rocks, prediction of 
earthquakes and volcanoes, etc. in earth sciences. Geological 
mapping ofthe earth, petro-mineralogical studies of the rocks of 
the earth's crust, especially to ascertain their physico-chemical 
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conditions of formation, etc. are going on since geology became 
a recognised science in the early part of the nineteenth century 
when the famous book Principles of Geology was published by 
Charles Lyell (in Ap 1833). All these data being collected worldover 
are part and parcel of a bigger project of formulating principles 
of a Theory of the Earth’ by which we can predict the future of 
theearth, as per Scheidegger (1963). Till now modern science has 
not a theory of the earth worth its name for predicting the future 
course ofthe earth despite its spectacular development over two 
centuries. By collecting vast data, it, however, has a modern 
"Theory of Plate Tectonics' which tries to explain the drifting of 
continents and origin of mountains and oceans. It has not been 
possible by such a theory to predict day-to-day and annual 
features of movement of ‘vind, occurrence of rainfall, crop 
pattern, public health, politicak¢hanges, etc. which are directly 
connected with the motion of the Éarth for want of data. Of course 
there are computerised meteorological dataand satellite data for 
predicting rain, etc. butassessment of crop pattern, political and 
other changes cannot be done from the data that are available to 
us now. But this type ofassessment is being made in India at least 
from the time of the fifth century ap, i.e., from the time of the 
Brhatsamhita which is very well-known. It is the earnest duty of 
the earth scientists to formulate such a theory and give guidance 
to the people on the climate, rainfall and the types of crop that 
can be grown and geological and ecological changes that may take 
place based on a sound Theory of the Earth’. Data is being 
collected for the world at large but it has been difficult to process 
the vast amount of data to formulate principles though the world 
has shrunk due to the revolution in communication. Anyhow, 
sucha theory may not be expected in modern science in the near 
future. 


While scientific developments are taking place rapidly in the 
West, we in the Orient should make an attempt to at least 
consolidate the information that is available in the Eastern 
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literature. Sanskrit is unrivalled in its antiquity and scope, and 
India has been fortunate to possess such a grand treasure. 
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It has been mentioned that the Vedic Aryans were childern 
of nature. They saw and attributed divinity to whatever aspect of 
nature they encountered in the place of their origin. Their 
interaction with nature resulted in their appreciation of each 
aspect of nature after a good deal of observation. These 
appreciations have formed the basis of the Vedic hymns. They 
have found divinity in the rains, forests, air, fire, thunderstorms, 
morning, the sun, moon, planets, night, oceans, etc. There is no 
fear in their description of these aspects of nature. Their 
appreciation is very bold and they pra ese aspects for 
bestowing plenty and prosperity o ON 
personification of these aspect inj! 
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inducement to perform the appropriate sacrifice. They do 
not assert the factual existence of embodied gods who eat 
the havis and favour the sacrificers with the benefits 
asked for. The theory of arthvada is ultimately related to 
the theory of personification of nature through primitive 
metaphorical construction. The theory of personification 
and primitive metaphor had developed long before 650- 
500 Bc the assumed approximate period of Yaska who 
refers to the Yagnika tradition of Vedic interpretation and 
faithfully records in view that gods are inanimate objects 
of nature personified in metaphorical construction. 
According to the school of Nirukta, of which Yaska is the 
only known representative whose work has come down to 
us, all gods are derived from their original god, fire, the 
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terrestrial god; air (or Indra) the atmospheric god and the 
Sun, the god of outer space. Durgacarya comments that 
| there is no question of these gods being animate personal 
| beings (Purushavidha), for they are perceptibly inanimate 
objects of nature. Similar is the case with all other gods, 
who are metaphorically personified. It is well known that 
| Yaska interprets the myth of Indra's slaying of Vrtra as 
the metaphorical expression of thunderclouds charged 
with lightning bursting into rain. Sometimes Vrtra is 
conceived as a huge black serpent which is a metaphor 

for the dark rainy clouds covering the sky. 


A good deal of discussion had ensured in the post-Vedic period 
amongst the darsanakaras as to the divine attributes of the 
natural agencies. I shall not go into all such details here. 
However, it is relevant to quote some of the observations which 
support the present endeavour. Ganguli (1989) notes, 


A section of ritualists hold the view that Vedic mantras 
are relevant to rituals only as incantations, but not as 
meaningful expressions. Some mantras have no 
comprehensible meaning at all, some have meanings 
which are patently self contradictory. Again there are 
some whose meanings, though befitting relation to 
conscious persons, have been absurdly bound up with 
inanimate objects. For example, ina certain mantra even 
stones are supposed to hear an address. This is absurd. 
So recitation of mantras in a ritual does not involve any 
understanding of their meaning. 


Ganguli (1989) observes 


i theSamkhya contention that the Brahman as the absolute 

| consciousness cannot be the material cause of the 
| i unconscious material world. The material cause of the 
a material world can only be the primordial matter which 
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is called prakrti or pradhàna by the Sankhya. To this the 
Vedantin may reply that the so called material objects 
are only seemingly material. They are really conscious 
elements. Otherwise how can we explain Sruti texts such 
as ‘Thus spake the earth’, Thus spake water?’ So these 
are conscious objects; inert unconscious matter cannot 
speak. 


Further Ganguli (1989) says, 


Jaimini declares that all gods are basically material 
objects which are defied through personification involving 
superimposition of consciousness on the unconscious. In 
his commentary Sankara asserts that material objects 
like the Sun, etc. are not unconscious things, but are 
really conscious deities. 


These arguments of the ancient schools of darsanas lead us to 
believe that all objects of nature are personified metaphors in the 
Vedas with the field of consciousness existing within them in a 
passive way. Perhaps this is the crux of the problem distinguishing 
the Indian philosophy from Western philosophy, where nature is 
dealt with as nature only and nothing else. 


Take the case of a seed or an egg; the process of sprouting 
or hatching is merely a process. Life exists in the seed or egg. By 
the natural process it gets life. According to Caraka (Ray and 
Gupta, 1965, p. 120), 


The individual is a replica of the universal; both the 
external world and the individual are the manifestations 
of one and the same eternal spirit (Brahman). In other 
words, spirit and matter are not two separate entities 
but one integral whole. Both man and the visible world 
are composed of six elements. Prithwi (earth), Ap (water 
or liquid), Tejas (fire), Vayu (air) and Akasa (ether) are 
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common to both. The sixth element, the spirit or self in 
the individual, is equivalent to Brahman in the Universe. 


Further, it is observed that 


Conception occurs inside the womb by the union of 
semen, ovum and the spirit. By the physical act of 
mating, union takes place between the semen (sperm) 
and the female ovum (germ); then the spirit, associated 
with the mind, descends and enters into the zygote 
formed, and a new embryonic life is created. If the spirit 
does not descend, no life is created and conception fails 
to occur. 


Further, 


Itis the mind which yokes the living organism to the spirit 
and holds the senses together. With the departure of 
mind, the organism becomes a life-less matter. 


The interaction of life with the material earth is 3600 million 
years old or more from the point of view of the geological records. 
Unless the subtler spirit of Brahman which is omnipresent and 
omnipotent exists, the grosser spirit of life cannot get manifested. 
The grosser life spirit is then encased within the grosser matter 
of the earth for life to manifest itself. This idea makes us think 
that consciousness is not superimposed over the unconscious 
matter, but the field of consciousness (Brahman) exists everywhere 
and is within the field of material universe also. Otherwise the 
omnipresence of Brahman cannot be substantiated. By this, all 
the natural agencies are to be regarded as living in the sense that 
life exists in the seed or egg. Since modem science does not 
subscribe to the concept of the Brahman as put forward by 
Indian philosophy and it sees the seed or egg as matter without 
life, it has remained confined to the threshold of the material 
world. Such an exposition has been the bane of Western philosophy 
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Itis not without reason that the Vedic Aryans instilled a kind 
of divinity into the natural agencies. They could have sung and 
praised these-natural aspects without personifying them but 
then they would have had a drab and matter-of-fact existence 
devoid of life and the ability to influence the environment, 
especially the human environment. Their philosophy then would 
have ended with some material end as has been the case in the 
world of Western science. That would have led man to an agnostic 
end. This is the kind ofargument advanced by the Carvaka school 
of Indian philosophy. By instilling divinity into the aspects of 
nature, the Vedic Aryans at once graduated from the just material 
world to a spiritual world, the advantage of which was immense. 
It is rather difficult to assess the potential benefit of the Vedas 
to humanity. The philosophy based on this instilling of divinity in 
the natural aspects has helped great thinkers from time 
immemorial to realise the truth of existence. 


In the above context, it is the earnest endeavour of the writer 
to interpret the true nature of the various geological agencies 
described in the Vedas in their proper perspective. Though the 
subject-matter of the Vedas has to do with only data collection 
— part of a wider Theory of the Earth’, it will be brought out in 
its full scope for the researcher. The information from the modern 
physical geology will rather supplement the Vedic idea which is 
usually suggestive as well as conceptual. The whole earth and its 
aspects have been the subject-matter of the Vedas. It contains 
information pertaining to the modern scientific compartments of 
geomathematics, geoastronomy, geochemistry, geophysics. 
geobotany and the geological discipline. One may wonder that the 
first book of nature, the Vedas contain all such information not 
in primitive form but to an advanced extent compared to many 
civilisations in the contemporaneous world. It may be mentioned 
that the Vedas contain the earliest discourses on the earth and 
its various aspects. 
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Not only have the rivers, mountains, plants and even the 
stones been elevated to godhood, but the sun, the moon, the 
planets and the stars, the dawn, night, rains, thunderstorm, and 
other aspects of nature have also been personified as gods. What 
is then the nature of godhood of the Vedic Aryans? This is a very 
important question. God or divinity is a word derived from 
'divine' or day or dyu. All these aspects ofnature observed in the 
day time as full of vigour and force appealed to the Aryan mind. 
They saw the air, fire, rains, sunlight, moonlight, etc. as 
superior powers or forces ofnature. These happen to be superior 
for, the work that such natural agencies do cannot be done by 
any individual, however powerful one may be. The water can be 
drunk by many simultaneously and it will help all at the same 
time. However, a man can only attend to one person at a time. 
Aman is elevated to godhood sometimes when he is addressing 
his students as a teacher, for then he can influence the minds 
of all his students at a time. That is how ‘guru brahma . . . is 
repeated. Thus godhood is a superior power and this was 
attributed to the natural geological agencies by the Aryans. It is 
generally expressed in the concept of field in the sense of a 
magnetic field, an electric field ora geothermal field, atmosphere, 
hydrosphere, lithosphere, etc. In the two-dimensional approach, 
the ratio between circumference and the radius of a circle is 
roughly 10/3 — what is called pie value. This is the actual term 
tri-da$ah used to address the gods. The field concept was 
prevalent amongst the Vedic Aryans when they defined the 
kosas or shells like annamayakosa, pranamayakosa. 
manomayakosa, vijriunamayakosa and anandamayakosa. 
Also. the concept of evolution of ākāśa, vayu, agni, ap and 
prthvi presumes that those in one field for successive bhutas 
have the qualities of the previous bhütas invested in them. It 
is similar to the fact of the gravitational, geomagnetic, geoelectric 
fields simultaneously existing through the earth. Each field is 
subtler than the previous one, and thus the grossest being is 
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Superiority and action have been the most fundamental 
factors attributing divinehood to the various natural geological 
agencies. Similarly, the light that is shed by the Sun and Moon, 
the fall of night and the onset of day all around, the fall of rains 
over large tracts, the flow of rivers with force, the overall growth 
of forests, the vastness of land and sea, the lofty mountains, etc. 
had a scintillating effect on the Aryan mind. They simply 
addressed them as gods. The vastness of the sky, the distant 
lights from planets and stars, the force ofthe thunderstorm, the 
universal effect of fire, etc. also had similar salutary effects. The 
Aryans faced thenature surrounding them boldly, and interacted 
with it in a manner of a child with its father. The result was the 
composition of the Vedic hymns. 


Each rsi-kulahadiits own set of observations which continued 
for several generations. The rsi-kulas had a common nomenclature 
for many of the geological agencies and there was a kind of 
similarity in their praise of these agencies as can be observed in 
the various kula-mandalas of the Rgveda. Though there are a 
good number of synonyms for each and every aspect of the natural 
agency, the Aryan rsis employing them meant the object for 
which the synonyms were applied. Though the use of some of 
them suggests that at times their appreciation disappeared and 
boredom crept in, it also shows how much the natural agencies 
meant to them in their day-to-day lives. 


In the above context, the Vedic Aryans are the earliest 
students of the earth; their studies incorporated in the Vedas 
form the foundation of the most elegant natural philosophy which 
has not been surpassed even to this day. Though the Vedic data 
cannot be made a substitute for the modern geological data, the 
latter is supplementary to the Vedic data. An integration of the 
two, it is felt, would pave the way for formulating the principles 
ofasound Theory of the Earth’ based on which the future course 
of the earth can be predicted satisfactorily. 


THEORETICAL OBSERVATI! 
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SUBJECT-MATTER OF THE VEDIC LITERATURE 


Iris a general estimate that there are some 20,000 hymns in all 
the four Vedas. More than half of this make up the Rgveda. The 
Yajurveda and Samaveda contain considerable portions of the 
Rgvedawith some additions. The Atharvavedaalso owes much 
of its compositions, more than 1000 mantras, to Rgveda. 
Broadly, we may say that the Rgvedais the right representative 
of all the Vedas, being the oldest and the grandest. 


It has also been mentioned that the Vedic literature was 
stupendous in the pre-Vyàsa period and Vyasa grouped them into 
the Rg, Yajur and Sama divisions, mostly to help in the 
performance of the sacrificial ceremonies. This was also to help 
commit the voluminous literature ofthe Vedas to memory. From 
then onwards, the singular institution of the Vedas has been 
transmitted by one generation to the next by word of mouth, a 
system which has no comparison in the whole world. That is how 
the Vedas have come to us down four or five millennia without 
change of a single spelling or accent. This may be called the 
eighth wonder ofthe world. Onlyinthe later part ofthe nineteenth 
century was the Rgveda edited (by Max-Miiller), printed (funds 
provided by the East India Company) and published (in 1885). 
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Later, Sripada Damodara Satavalekar, with the help of many 
scholars, edited all the Vedas and published them from the 
Svadhyaya Mandala, Paradi. Though the commentary on the 
Vedas, i.e., Vedartha Prakasa was brought out by Madhva- 
Sayanacarya in the fourteenth century, the original Vedas were 
printed only in the latter part of the nineteenth century and the 
early part of the twentieth century. Since the entire Vedas could 
not be had at a single source, that too with the commentary, it 
. was not possible for any individual to undertake serious research 

into the Vedas prior to their printing. What they contained was 
a bugbear for many and even those who could expound them. It 
was not possible to easily interpret the Vedas for the simple 
reason that they had been learnt by heart just for the sake of 
preservation. 


The Rgveda 


The Rgvedic hymns can be divided into the following five groups: 
(1) Natural or Geological, (2) Geographical, (3) Historical, (4) 
Social, and (5) Religious. 


Majority of the stiktas come under the natural or geological 
division; some give data on the geographical aspects of the 
Rgvedic period; a few give the dynastic history of the solar and 
lunar kings to trace the history of the kings of the Rgveda; many 
suktas concern themselves with various sociological aspects 
like the game of dice, the song of the frogs, the marriage- 
ceremony, conversation between separated lovers, importance of 
farming and protection of cows, importance of danaand healthy 
living; and finally, most of these sūktas are concerned with 
religious discourse. Here we are concerned only with the natural 
or geological aspects of the Rgveda since they are the most 
important süktas with the earliest interpretation of the physical- 
geological aspects. 


The süktas which have a description of geological aspects 
are also those with much religious significance. As mentioned 
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earlier, the natural geological aspects have been described as 
Indra, Agni, Vàyu, Varuna, Usas, Sandhya, etc. Some 33 dieties 
have been described in all the Vedas. They are the 8 Vasus, 11 
Rudras, 12 Adityas, Indra and Prajapati. The Vasus are Agni, 
Prthvi, Vayu,-Antariksa, Aditya, Dyu, Candrama and Naksatras; 
the Rudras are the 10 Prana Vayus in the human body and Atma; 
and the Adityas are the names ofthe 12 zodialc constellations of 
the Sun. 


A distressing factor in the editing of the Vedas by Vyasa is 
the imbalanced treatment of literature pertaining to the above 
aspects. Vyasa thus probably took the entire collection of the 
kula-mandalas and formed them into various books of the 
Rgveda. There is no uniform treatment ofall deities in them. For 
example, more than a quarter of the entire Rgvedic sulctas are 
devoted to Indra alone; some 200 süktas are attributed to Agni; 
about 120 süktas praise Soma; Visvedevas are described by 
some 40 süktas; about 12 süktas are devoted to Varuna; more 
than 50 süktas deal with A$vins; the Sun is described in about 
40 süktas; Apas in about four; Püsan in about eight; Parjanya in 
about three of them; Usas in about 20; Brhaspati in about 11; 
Rudra in about three; Visnu in about six; Maruts in about 33; 
Savitr in about 11; Dyavaprthivi in about six and Mitra-Varuna 
in many. There is scope for editing the Rgvedic mantras dealing 
with Indra alone, Agni alone, Varuna alone, Vayualone, and so on. 
All those süktas pertaining to the Rudras, the Vasus, the 
Adityas, etc. can be regrouped and examined to get a complete 
picture. Even for religious purposes, such a classification of the 
Vedas would be of great help. 


The distribution of the süktas may probably indicate the 
relative importance of these geological agencies. Had the Vedas 
been only religious texts, there would not have been scope for the 
inclusion of historical, social, geographical and geological sulctas 
in the Vedic literature. Vyasa, when he edited the Rgveda, 
probably wanted to abridge the then existing vast Vedic literature 
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into afew books of standard education so that a person acquainted 
with the Vedas could get a perspective of the world at large to 
deal with sociological problems, know some useful history and 
also practise religious injunctions to lead a happy life as a good 
citizen. 


Apart from the above, there are a couple of süktas dealing 
with the profound aspects of creation of the universe and 
inquiring into the most fundamental aspects of nature. The 
concern of the Vedic sages to unravel the very foundation of the 
universal order is something to be admired. Though there is no 
clear-cut answer for such deep inquiries in the Vedas, the 
earnest desire of the students to know the first principles of 
nature is the crowning glory of the Vedic literature. 


The Yajurveda 


The essential feature of Yajurveda is its relevance to the 
performance of sacrifices. The mantras that are to be employed 
in performing Rajasuya, ASvamedha, Somayaga, Agnistoma, 
etc. are found in this Veda. There are two divisions of this Veda, 
viz., Krsna and Sukla. The Krsna Yajurveda is noted to have 
both prose and poetry in its mantras while Sukla Yajurveda is 
purely poetry. The available literature of Yajurveda consists of 
7 kandas, 44 adhyayas and 650 anuvakas (some say it is 631). 
The Krsna Yajurveda has five kandas, namely Prajapatya, 
Saumya, Agneya, Visvedevaand Svayambhuva. Compared to 
this, Sukla Yajurveda is very limited; it is noted to have 40 
adhyayas and 1975 mantras. It is also said that this Veda was 
not edited by Vyasa but edited by Yajnavalkya. 


It is believed that there were some 85 Sakhas in the Krsna 
Yajurvedabut only four are available now. They are the Taittiriya, 
Maitrayant, Katha and Kapisthala of which only the Taittiriya 
is most prevalent in south India. Two sakhas of the Sukla 
Yajurveda are known, namely, Yajnavalkya and Vajasaneyi. 
Though there are two traditions in the Sukla Yajurveda called 
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Kanva and Madhyandina, it appears that there is not much 
difference between them. The Kanva tradition is found in the 
south and the followers of Madhyandina are more in north India. 


Though this Veda is not as important as the Rgveda for 
students ofearth science, yet there are someinteresting features 
in Istividhana and Citi nirüpana for expounding early 
mathematics and geometry. But the fifth hymn of Vasordhara 
which includes rudra camaka pr$na is interesting from the 
geological point ofview especiallyfor its metallurgical information. 


The Samaveda 


Of the 1549 rks constituting this Veda, all except 85 are drawn 
from the Rgveda. This Vedais the foundation for Indian music 
and there is very little information concerning earth science init. 


The Atharvaveda 


As mentioned earlier, this Veda was a later addition to the Vedic 
literature. This Veda is also called Brahmaveda. Since there 
was the need for a rtvik in a yayna to look after the successful 
completion of the yajria, a person was nominated as Brahma 
with that responsibility. He was supposed to know the means and 
methods to ward off impediments to the sacrifice and remove 
dosas of the yajria. Hence, that person acting as Brahma was 
to be acquainted with the knowledge of destroyingtheimpediments 
both outside and inside the family of the yajna performer. The 
methods for these have been enumerated in this Veda. 


Of the 20 kandas (with 730 süktas and 5987 hymns), the 
first thirteen deal with abhicara; the 14th deals with marriage 
mantras, the 15th is called Vratyakanda and it deals with 
mantras of Vratya goddess; the 16th deals with mantras for 
destroying bad dreams; the 17th kanda deals with mantras for 
prosperity; the 18th deals with mantras employed in pitryajria; 
the 19th deals with medical science; and the 20th with mantras 
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employed in some yaga. Mantras for growth of kingdoms and 
some philosophical aspects are also found in the 19th kanda. As 
already noted, some 1200 mantras of the 20th kanda have been 
drawn directly from the Rgveda. The Atharvaveda is noted to 
be the foundation of the science of Indian medicine. Many 
aspects, however, deal with the destruction of adversaries of a 
king or the family head. It is also observed that this Veda is the 
source of the science of Indian archery (Dhanurveda). 


In addition to the above, there are mantras concerned with 
agricultural farming, environment, appeasement, use of precious 
vegetative crystals and organic shells, cleanliness, war, 
constitution, depoisoning, destruction of harmful insects, 
sociological and domestic issues etc. The most important from 
the point of view of earth-science studies is the first hymn 
entirely devoted to the earth, though the earth is praised in the 
Rgveda in combination with dyava. There are hymns on the 
aspects of time and on stars — the stars were known by the time 
ofthe Rgvedaitselfasis clearinthe Vedangajyotisaby Lagadha. 


Thus the Vedas were texts prescribed for detailed study by 
heart in Aryan India. It contained geology, geography, history, 
botany, sociology, polity, agriculture, religion, environment among 
others, all blended in one. There was no education other than the 
Veda required at that time and the Vedas used to be learnt at 
the feet of a teacher for not less than 12 years, extendable up to 
32 years. The earth sciences included the study of physical 
geology and geo-astronomy, and ore-geological studies. There 
might have been studies pertaining to gemmology. With the 
background ofthe studies concerning the geological agencies, the 
planets, the Moon and the Sun as well as the starry heaven, the 
Vedic sages initiated the formulation of the rudiments of a ‘Vedic 
theory of the Earth’ that culminated in the Upanisadic period 
which involved deep studies and contemplation. Most of the 
Rgvedic and some of the other Vedic literature were all concerned 
with the earth. Since there was no compartmentalisation of 
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knowledge into various disciplines as in modern science, all such 
information remained scattered causing incoherency in the Vedic 
literature. 


Amongst the six angas or adjuncts of the Vedas, importance 
was given to mathematics and geo-astronomy in preference to all 
other disciplines. Grammar, teaching and science of metres, 
language, etc. were also emphasised. But scientific disciplines 
suchas botany, chemistry, geology etc. did not receive individual 
attention; all these disciplines found a backseat when logic was 
applied to the mahavakyas (statements with pregnant meaning 
to indicate the superior force underlying the visible universal 
manifestation), and various schools of dar$anas and systems of 
Indian philosophy mushroomed. Alas! Not a single instance is 
available ofincisive philosophical discourse involvingthe natural 
geological agencies, the luminaries, the planets, the stars and 
other aspects of nature! There was spectacular advancement in 
philosophy, astronomy, medicine, metallurgy, musicology, dance, 
drama, fine arts but hardly any advance appears to have been 
made in positive sciences including physics, chemistry, biology, 
geology etc. 


The most important factor is the tracing of the origin of the 
Aryans to the Brahmavartta and the BrahmarsideSa which are 
very close to the Spiti valley of the Himalayas. There is a 
geological section which brings the history of the earth from the 
Cambrian period to that of the Cretaceous, measuring a time gap 
of some 500 million years, whichis included in the standard book 
on geology of those periods. There is some difference between the 
geology of the Spiti valley indicated to us and the standard 
geological record of the European stratigraphy. It would have 
been the singular fortune of India if the geology of the Spiti valley 
had been traced by the Aryan sages who dwelt in that place for 
millennia. That apart, the Indian philosophical approach for all 
local problems gave them some fanciful Puranic interpretations. 
For example, ammonite shells were found in the Spiti shales up 
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the river Narayani in Nepal which, having drained, supplied those 
shells to the lower stretches of the river joining the Gandaki. 
Instead of their correct identification as fossils, they have been 
worshipped as Saligrams (Krishnan, 1956, p. 555) since ages. 
According to Krishnan, they (the Spiti shales) contain numerous 
fossils, particularly ammonites, which are often found enclosed 
innodules. These ammonites called Saligrams are brought down 
by the Gandak and other rivers in Nepal and are considered 
sacred by the Hindus. Some of the fossils have a coating of pyrites 
which gives them a golden colour. These golden-coloured 
ammonites have been addressed as svarna $aligrams. This 
confirms that the Hindu thought is essentially spiritual. 


GEOLOGICAL ASPECTS OF HINDU RELIGION 


The above facts lead us to a few more interesting points. Though 
fundamentally the Hindu philosophy is most scientific particularly 
in terms of the Einsteinian observation that “Science without 
religionis lame and religion without science is blind", yet the later 
Sanskrit literature especially the Puranas and Sthalamahatmya 
shows unscientific attitudes to many geological factors. For 
instance, on bathing in the various hot and cold water springs, 
some of which are charged with sulphur and radioactive elements, 
persons may find relief from some of the skin diseases. Such 
springs — the Rajgirkunda, the Puttur springs, the thermal 
springs of Phuga valley etc. — are numerous in the subcontinent 
and they have been declared tirtha-ksetras. There is considerable 
Puranic literature to back them up with the most unscientific 
interpretations. 


Similarly, the lirigas in certain places of worship which have 
been designated as udbhava lingas are nothing but forms that 
have been a result of prolonged differential weathering of the 
ground or rocks. They, however, hold the religious spellbound 
and receive considerable appreciation. There are many such 
things throughout the country. 
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Again, there is the filling-up of a spoonful of water in the small 
hole on the head of the famous Agastye$vara. The hole is said to 
fill up as soon as the water is removed from it. It is probably 
connected to a small spring underneath and sothe filling-up is no 
miracle at all. It is simply a geological truth. Some Puranas 
describe the magnesite occurrences of the Chalk hills, Salem in 
Tamil Nadu as the severed wings of Jatayu (the eagle) that fought 
the epic villain Ravana at the time of Sità's kidnapping. It is just 
that the material magnesite with its hacked appearance looks 
like severed bone structures toa non-geological mind. Innumerable 
anecdotes of this kind can be listed. Their mention here is only 
to clarify that such material does not constitute the data for a 
scientific interpretation of the Vedas. 


The above observations do not in any way depreciate the 
acumen of the later architecture of the Hindus, Jains and 
Buddhists. The famous Jagannatha temple of Orissa is made out 
of rocks called Khondalites; the famous Hoysala Temples of 
Karnataka are carved out of steatite; those of Badami are of 
sandstone. Many of the South Indian temples are made of 
granites, charnockites and similar rocks. Those of Maharashtra 
are made of basalt. The famous Ajanta and Ellorà cave temples 
— the marvels of carving — are of basalt, rocks which are highly 
jointed and break into angular pieces when even hammer weight 
is applied. The carvers deserve our utmost appreciation for their 
skill in dealing with such tricky rocks. Most of the temples in 
Gujarat and Rajasthan are of marble. The Sthapatis or carvers 
have classified rocks by genders. They used to distinguish rocks 
into male, female and hermophrodite based on their acoustic 
property. Those rocks which produced a bronze sound on the 
application of hammer weight were called male, those producing 
a brass sound as female, and those distinct from both these as 
hermophrodite. In Silpa-Sastra, the male rocks should be used 
for carving male deities, the female rocks for female deities and 
the hermophrodite rocks for making the base and other parts. 
Butités has been flouted in many cases, as for example, as in the 
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case ofthe Hoysalatemples of Karnataka made of steatite which 
do not produce either male or female sound, and hence are 
‘hermophrodite’ rocks. The icons made of this rock are simply left 
out of the discussion in the Silpa-sastra. 


Another geological truth misinterpreted or camouflaged by 
Puranic literature is concerning the Triveni Sangam at Allahabad. 
There is only Dviveni Sangam at present due to the great 
confluence ofthe Ganga and the Yamuna rivers. But it is believed 
thatthe third river Sarasvatijoins these rivers in sub-surface and 
hence it is called ‘Suptanadi’. The existence of river Sarasvati 
during the Vedic times, draining the present-day Ambala district 
and flowing south-westwards to join the Arabian Sea (Murthy, 

1980, pp. 189-92), has been explained earlier. But how can the 
river Sarasvati join the Ganga and Yamuna at Prayaga? The 
concept of ‘Suptanadi’ might be due to the fact that the waters 
of Sarasvati were diverted to that of the Yamuna before its total 
extinction. Here, the geological facts have been camouflaged. 
This is a case of ‘river piracy’ in geomorphological terminology. 


thus there is the tendency to give religious colour to a 
geological truth since the Vedic period. This attitude is rooted in 
the Vedic times. Even the various geological agencies have been 
personified with metaphorical expressions. Instilling a religious 
faith into a natural phenomenon is in itself not bad; rather it has 
paved the way for a grand Indian philosophy. But when it is 
inculcated to the level of becoming a superstition and to the 
detriment of scientific truths, it leaves much to be desired in a 
person following this kind of scientific religion’. It is my endeavour 
here to remove unscientific aspects of the sacred texts and 
positively propound the scienceunderlying the Vedic compositions. 
It is not my intention to find loopholes in Hindu religion but to 
expound scientific aspects in the Vedic texts to support their data 

from a scientific angle in order to substantiate their claim of a 
scientific natural philosophy. With this kind of conceptual or 
suggestive interpretation of the Vedic texts, itis hoped to find out 
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the possibility of advancing modern science on the lines suggested 
therein for the benefit of science and humanity. 


Indra 
According to Macdonell (1976, p. 41): 


Indra is invoked alone in about one-fourth of the hymns 
of the Rgveda, far more than are addressed to any other 
deity; for he is the favourite national God of the Vedic 
people. He is more anthropomorphic on the physical side 
and more invested with mythological imagery, than any 
other member of the pantheon. He is primarily a god of 
the thunderstorm who vanquished the demon drought or 
darkness, and sets free the waters or wins the light. He 
is secondarily the god of battle who aids the victorious 
Aryan in overcoming his aboriginal foes. 


Indra is the Lord of eastern directions. He is the chief of gods 
(Devaraja). According to the text of Praparicasarasamgraha, 
Indra is conceived as seated on the all-white elephant of divine 
origin, Airavata in the garden called Nandana containing the 
divine trees, Mandara, Parijata, Santhana, Kalpavrksa and 
Haricandana. Indra is seated on a lotus seat and is four-armed. 
The right hand is depicted as bestowing a boon and the left hand 
is in a gesture of giving protection. He is holding a thunderbolt in 
the third hand and an elephant goad in the fourth. Alternatively, 
he may also be depicted as holding Sakti-ayudha and vajra. He 
is given as one wearing red garments and applying fine unguents. 
He is surrounded by Saci, his wife, to the right, Matali, his driver, 
to the left and by Vi$vedevas, Maruts, the eight Vasus, the two 
ASvins, the eleven Rudras and Prajapati. He is also sometimes 
depicted as holding a golden pot from which jewels stream out. 


His weapons are said to be fashioned by Tvastr. His capital 
is called Amaravati. He is regarded as the first son of the twelve 
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sons of Aditi from Kasyapa, the sage. Thus he came to be 
regarded as Aditya. As per the Vedic hymns there will be an Indra 
to preside over the assembly of gods in each of the Manvantaras 
— a Manvantara being the duration of a Manu. This is more of 
an office than a person. His horse is called ‘Uccaisravas’. His 
assembly is Sudharma. He is represented as handsome and 
bedecked with ornaments including a splendid crown. 


His weapon, the thunderbolt, prepared by Tvastr out of iron, 
is golden, tawny, Sharp and many-pointed. Sometimes itis known 
to be made out of stone or stock. They have made a golden car 
drawn by two tawny steeds for him which he employs in wars. He 
sometimes fights with the bow and arrow. He is a great soma- 
drinker and drink will enthuse him to fight with Vrtra, Sambara, 
Vala and other demons. 


Though Indra has been mentioned as the son of Kasyapa, he is 
also mentioned as one born to Dyau. Agni is his brother. Indra is 
often associated with the Maruts — his allies, Varuna, Vayu and 
less often with Soma, Brhaspati, Püsan and Visnu. Indra is mighty 
and he may be ten times bigger than the earth. Exhilarated by 
drinking somaandescorted by the Maruts, he attacks demon Vrtra 
and due tothis war, the heaven and earth tremble. He shatters Vrtra 
with his bolt; the result is that Indra pierces the clouds and causes 
heavy rains which were denied by the demon Vrtra. This is renewed 
each time. The clouds are compared to the mountains and the held- 
up water as cows imprisoned. Says Macdonell (1976), 


The physical elements in the conflict are nearly always 
the bolt, the mountain, waters or rivers, while lightning, 

thunder, cloud, rain are seldom directly named. The 
waters are often terrestrial, but also often aerial and 
celestial. The clouds are the mountains (parvata, giri) on 
which the demons dwell or from which Indra casts them 
down or which he cleaves to release waters. Or the cloud 
is rock (adri) which encompasses the cows (as the waters 


Bhü Mandala 48 


are sometimes called), and from which he releases them. 
Clouds as containing waters, figure as cows also; they 
further appear under the names of udder (udher), spring 
(utsa), cask (kavandha), pail (kohsa). The clouds moreover 
appear as the fortresses (puras) of the aerial demons, 
having described as moving, autumnal, made of iron or 
stone, and as 90, 99 or 200 in number. Indra shatters them 
andischaracteristically called the fort destroyer (purabhid). 


The last attribute of Indra is interpreted by the historians as 


referring to the destruction of cities like Harappa and Mohenjo- . 


Daro by the Aryans coming from outside of India and occupying 
the present area of Punjab, Jammu and Kashmir and Himachal 
Pradesh, driving the Dravidas from there. This is poy buta 
historical fallacy. 


The destruction of the clouds and causing of rains resulted 
in sunshine and so Indra is attributed to have won the light, the 
sun and the dawn. He is supposed to have gained the sun from 
the darkness of the clouds. He is also said to have won soma by 
driving away the serpentine clouds and he is called Somapa'. His 
name ‘Indra’ itselfis interpreted by Kshiraswamy commenting on 
the Amarakośa (K.G. Oka, 1913) as indraha paramaiśvarya 
yogat iti, meaning ‘since Indra is the lord of prime wealth, he is 
called so’. Giving synonyms Amarasimha mentioned Indra, 
Marutvan, Maghavan, Bidaujaha, PakaSasanaha, Vrddhasravah, 
Sunasiraha, Puruhütaha, Parnadaraha, Jisnuhu, Lekharsabaha, 
Sakraha, Satamanyuhu, Divaspatihi, Sutrama, Gotrabhid, Vajri, 
Vasavaha, Vrtraha, Vrsa, Vastospatihi, Surapatihi, Balaratihi, 
Sacipatihi, Jambabhedi, Harihayaha, Svarat, Namucisudanaha, 
Sankrandanaha, Duécyavanaha, Turásad, Meghavahanaha, 
Pracinabarhi, Ahiha, Prtanasat, Pulomajit, Akhandalaha, 
Sahasraksaha, Rbhuksa, etc. 


The most important attribute of Indra is his control over the 
quaking mountains and plains. This is expressed in more thana 
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single hymn. He is supposed to hold the earth and heaven 
separately, as two wheels kept apart. He stretches out heaven 
and earth like a hide, and holds them asunder. He is supposed 
to have defeated the demon who held the earth and the heaven 
together. Indra is also said to be the god of tempest. Storm is 
described as a violent disturbance of atmosphere with thunder 
or heavy rain, snow or hail, and is equated with tempest. 
(Griffiths, 1986) 


Thou art the Mighty one; when born, O 

Indra, with power thou terrified earth and heaven; 
When, in their fear of thee, all firm-set mountains and 
monstrous creatures shook like dust before thee. 
(Satarcinas) (RV, 1.63.1) 


Perhaps this is the first reference in any literature describing the 
shaking of the mountains or earthquakes. 


When at thy shout, O Thunder-armed each thing 
both fixed and moving shook, Even Tvastar trembled 
at the wrath and quaked with fear because of thee, 
lauding thine own imperial sway. (Satarcinas) 

(RV, 1.80.14) 


Like this, there are many rks describing the quaking of mountains 
and earth. 


This aspect of the god Indra is found in almost all mandalas 
of the Rgveda. 


By whom this universe was made to tremble 


(RV, II. 12.4) 
Even the Heaven and Earth bow down before his very 


breath the mountains tremble. 
(RV, 11.12.13) 


For him who followeth the Law the mountains and 
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Heaven and Earth stand as if firmly stabilised. 
(RV, III.30.4) 


Heaven trembled at the birth of thine effulgence; 

Earth trembled at the fear of thy displeasure. 

The steadfast mountains shook in agitation; 

the waters flowed, and the desert spots were flooded. 
(RV, IV.17.2) 


It is observed ° 


With thou might cleavest even the rock under as : 
(RV, V.30.4) 


It is observed by Bharadvaja thus : 


Thou, Wonderous, Shaker of things firm, 
(RV, VI.18.5) 


And, Mightiest! roaring! boldly rent in pieces things that 
were firmly fixed and Never shaken ..... 
(RV, VI.22.6) 


Through fear of thee, O Indra, all the regions of Earth, 

though naught may move them, shake and tremble. All 

that is firm is frightened at thy coming — 

The earth, the heaven, the mountains and the forests. 
(RV, VI.31.2) 


O Indra, thou hast filled mid-air's wide region 
and given the gods by battle room and freedom. 
(RV, VII.98.3) 


Kanvas have observed : 


Before thee, Thunder-armed! all beings tremble 
the heaven and earth before thee shake with terror. 
(RV, VIII.86.14) 


By his truth supported earth's foundation 
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The counterpart of heaven and earth is Indra. 
(RV, X.11 1.4-5) 


Thou (Indra) in the heavens hast set the ordering 


of the Moon. 
(RV, X.138.6) 


The most important of all these hymns is the one that says : 


He who fixed fast and firm the earth that 

strengthened and set at rest the agitated 

Mountains, 

Who measured out the air's wide middle region and gave 
the heaven support, He man is Indra. 


(RV, 11.12.2) 


Inalltheabove hymns, itis clear that Indra is not a person or God 
but that force which separates the earth from the sky or space 
and holds them in order as well as the moon, fixing them in their 
orbit of rotation to prevent a wobbling condition. 


The first attribute of Indra is destroying the clouds and 
causing rains. The second attribute of Indra is causing the 
earthquake and fixing the earth firmly on its path of movement. 


That these two attributes have been the characteristics of 
Indra from a scientific point of view is clear from the Rgvedic 
texts. These observations have been made by not one rsi but all 
kulapatis in their respective mandalas. Hence, they require a 
detailed prognosis from the more scientific point of view. 


As faras the first tribute is concerned, the reference is to the 
natural principle underlying the formation of clouds from the 
oceans owing to the sun's heat and causing of rains by dissolving 
such clouds. Indra endowed with the weapon of vajrayudha or 
thunderboltis personification. Thunder is the loud noise following 
the flash of lightning due to discharge of electricity through the 
air. Itis a geomagnetic/electric phenomenon. Thus, the concept 
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of Indra is the Sanskrit Vedic nomenclature for the usual 
geophysical phenomena. 


This geophysical phenomena has a lot to do with the origin 
and evolution of the earth. It is now understood that after the 
earth material was separated and forming into the earth, the 
earth underwent what is called Primary Geophysical 
Differentiation. As a result of this process the earth got 
differentiated into an outer shell, an inner mantle and an interior 
core. The outer shell is essentially made of silicates of alumina 
and magnesia and hence called SIAL and SIMA; the core is 
essentially made of iron and nickel and addressed as NIFE; and 
the mantle has a composition comparable to that of the 
chromosphere of the sun. The most interesting feature of this 
differentiation is the generation of a geomagnetic field due to the 
earth's core, which generates a shell outside the earth from 
which all harmful rays of the external world are filtered through 
paving the way for the origin of the sedimentary cycle and life on 
earth. It is impossible to fully evaluate the contribution of this 
process, for its later evolution has been unique in the whole 
visibleuniverse. The formation of clouds and causing ofrains and 
the cycle of weathering, denudation, transportation of sediments 
and their deposition in the oceans began in due course (Shankara 
Narayana, 1989). 


The word vidyut has been employed at many places in the 
Rgveda. Since the interaction between the Vedic sages and the 
natural phenomena was of first hand, it is rather difficult to 
expect the early human understanding to go beyond the usual 
observation made by rsis. However, it is very clear that they 
meant a geophysical phenomenon in their personification called 
Indra. 


Why did the Rgvedic sages address a geophysical phenomenon 
as Indra is rather difficult to answer. Probably they attributed to 
the rains all kinds of prosperity and believed that prosperity was 
invested in the phenomenon of release of rains from the clouds. 
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They were right and even to this day prosperity can be measured 
as pertheamount of rain aland receives. Since all prosperity was 
to be measured from the amount of rains, the Rgvedic sages 
named this phenomenon as Indra — which has been defined 
earlier as giver of supreme wealth or paramaisvaryatvat- 
indraha. 


That Indra has been praised by all the rsis of the kula- 
mandalas shows the kind of appreciation the Vedic sages had 
for the phenomenon of cloud formation and the rains. Since this 
is the fundamental measure of national prosperity, the sages 
have rightly composed so many süktas on it, numbering more 
than a quarter of the Rgveda. Even to this day, the prosperity of 
the subcontinent of India is based on the monsoon rains it 
receives. Can there be any objection to the fact that the Vedic 
Aryans praised such a grand phenomenon in many terms as per 
their own understanding? 


Itis hard to believe that even though the Vedic rsis praised 
Indra in many süktas, no temple of Indra was constructed in later 
ages as per the directives ofthe Kalpaliterature. Indra, however, 
occupies an important seat amongst the Asta Dikpalas, as he is 
the lord of the eastern directions. This also has scientific 
significance. The solar flares influencing the geomagnetic field is 
from the eastern direction. Perhaps this signifies the true 
direction of Indra. 


That Indra causes floods and the Aryans witnessed heavy 
rains filling the streams and rivers with high current in the region 
occupied by them in Brahmavartta and BrahmarsideSa is evident 
from many a hymn in the Rgveda. It has been described to such 


- an extent that one can feel the monotony of repetition. This may 


be because the Aryans made an emphatic effort realising the 
fundamental importance of the phenomenon in the generation of 
wealth and prosperity. 


It can be seen that even the iconographic description of Indra 
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fits in most admirably. His vehicle is the elephant which can be 
compared to the dark clouds; his tawny colour itselfis the colour 
of the rains; his weapon, the thunderbolt is the one causing the 
rains or generated during the fall of rains; his one hand depicting 
benediction refers to the all-round prosperity brought about by 
the rains for humanity. 


The second attribute of Indra has to do with firmly fixing the 

shaking earth and mountains. This is a very important aspect 

from the geological point of view. According to Bhat (1986, p. 
1106), 


In bygone days the Earth, being shaken severely by the 
winged mountains which flew up and came down heavily, 
spoke bashfully to the creator (Brahma) in the assembly 
of Gods — 'My Lord, the name you have given me, namely 
Acala (Immovable), is falsified by the flying mountains, 
and I am unable to put up with this suffering’. Hearing 
these words of Mother Earth, who was choked with tears 
and whose lower lip quivered slightly, and observing her 
downcast face with tears flowing from eyes, the Creator 
spoke thus: ‘Indra, remove this humiliation of Mother 
Earth; throw your thunderbolt and chop off the wings of 
the mountains’. At this, Indra said, ‘So be it, and 
consoled her with the words ‘Do not fear’; but Wind, Fire, 
myself and Varuna will shake you in the four parts of the 
day and night put together respectively in order to reveal 
the good and bad effects of actions to the world. 


This is a story couched with the geological facts. Soon after the 
consolidation of the earth from its molten conditions originating 
out of hot clouds from the sun, micro-continents and micro- 
oceans appeared on the surface of the earth. Because of the early 
instability of the crust, probably itraised itselfat some points and 
lowered itselfat some other points with frequency. This instability 
is the fact that made the earth complain to the creator in the 
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story. Though the earth has attained some kind of stability in 
some ofits landmasses of ancient crystalline substance, it is still 
unstable along the plate margins and numerous earthquakes 
originate at these points even to this day. This is probably what 
was told by Indra to the earth when he said that he and others 
will shake her in certain parts ofthe day. According to Varahamihira 
(Bhat, 1986), 


Some sages hold that an earthquake is brought about by 
the huge animals living in the waters of the ocean, while 
others (like Garga) opine that it is the result of the rest 
that is resorted to by the elephants of the quarters that 
are tired by the weight of the earth. Yet other sages like 
Vasishtha declare that it is caused by the atmospheric 
wind colliding with another and falling to the earth with 
a booming sound. There are still others like Vriddhagarga 
who maintain that it is occasioned by some unseen 
power. 


These observations on the causes of earthquakes may make the 
modern students of seismology consider the Rgvedic sages as the 
earliest students of earthquake studies in the world. Aconsiderable 
study has been made by the sages on the occurrences and causes 
of earthquakes. This theory needs deep study and examination 
by modern scholars for its veracity and for any support it may 
offer to a theory for prediction of earthquakes, which is still due. 
Located in the foothills of the Western Himalayan region which 
is prone to earthquakes, the sages were curious about them in 
those ages. According to ParaSara, 


The earthquakes are caused by eclipses of luminaries, 
unnatural phenomena occurring in the planets and special 
movements of the heavenly bodies. 


Adopting the views of sages Garga and Rsiputra which differ from 
those of Vrddhagarga, Para$ara and KaSyapa, Varahamihira has 
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made the following observations in predictive seismology: 


The stellar circle or group presided over by the Wind God 
(Vàyu) consists of the seven constellations, viz., 
Uttaraphalguni, Hasta, Chita, Swati, Punarvasu, 
Mrigashira and A$wini. The following symptoms of this 
circle will appear a week in advance: the quarters will be 
covered with smoke; a strong wind will blow throwing the 
dust of the earth breaking down trees; and the Sun will 
not shine brightly. The effects of an earthquake of the 
Wind Circle (Vàyu Mandala) are the following: Destruction 
ofcrops, water, forests and herbs, outbreak of swellings, 
asthma, lunacy, fever and phlegmatic affections, and 
trouble to the trading class, courtesans, warriors, 
physicians, women poets, musicians, traders (of 
commodities), artisans, the Saurashtras, Kurus, Magadha 
country, Dasharna region and the Matsyas. 


The fire circle (Agni Mandala) consists of the seven 
asterisms — Pushya, Krttika, Vishakha, Bharani, Magha, 
Purvabhadra and Purvaphalguni. It reveals its symptoms 
a week in advance in the following manner. The sky will 
be filled with falling stars and meteors and will appear 
aglow as a result of the fire in the horizon; and fire 
aggravated by the wind will rage over the land. During an 
earthquake of the Fire Circle, clouds will be destroyed; 
lakes and tanks will dry up; kings will be at loggerheads 
with one another; herpes, scab, fever, erysipelas and 
jaundice will break out; and men of great valour, hot 
tempered persons, the Ashmakas, Angas, Bahlikas, 
Tanganas, Kalingas, Vangas, Dravidas and hillmen of 
various tribes will be troubled. 


The seven asterisms, Abhijit, $ravana, Dhanishtha, 
Rohini, Jyeshtha, Uttarabhadra and Anuradha, constitute 
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Indra's Circle. Its symptoms are the following. The clouds 
looking like moving mountains, sending forth loud peals 
ofthunder, containing flashes oflightning and resembling 
in colour buffaloes' horn, swarms of bees and serpents, 
will pour down rains. An earthquake occurring in Indra's 
circle will ruin men of celebrated families and castes, 
famous persons, kings and heads of corporations. It will 
also produce dysentery, swelling of the throat, facial 
diseases and severe vomiting. It will cause trouble to the 
people of Kasi, Yugandhara, the Pauravas, Kiratas, 
Kiras, Abhisaras, Halas, Madras, Arbudas, Saurashtra 
and Malava countries. It will however bring good rains. 


Varuna's Circle is constituted by the seven asterisms, 
Revati, Purvashadha, Ardra, Aslesha, Mila, 
Uttarabhadrapada, and Satabhisha. Its indications 
appearing a week before are the following. High clouds 
resembling blue lily, bees and collyrium in colour, rumbling 
pleasantly, and shining with flashes of lightning, will 
pour down slender lines of water resembling sharp 
sprouts. An earthquake of this circle will kill those that 
are dependent on the seas and rivers; and will lead to 
excessive rains. People will also bury the hatchet. It will 
destroy the Gonardas, Kukuras, Kiratas and the people 
of Videha. 


It is also observed that an earthquake bears fruit in six months 
and a portentous thunder in two months. The sage Garga is noted 
to include other portents such as eclipses and fall of meteors. 


Varahamihira is noted to have observed that the fruition of 
an earthquake of Wind Circle takes two months, the Fire Circle 
takes three fortnights, Indra's Circle takes seven days and 
Varuna's Circle takes immediate effect. 


The other portents included by Varahamihira in his book 
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Samasasamhita is given by Bhat (1986) as follows: 


Meteors, serial city, dust, portentous thunder, earthquake, 
fires in the quarters, furious winds, eclipses of the 
luminaries, unnatural phenomena in the case of any star 
or group of stars, rain without clouds, anything unnatural 
in the sky, excessive rain (or stormy rain), smoke without 
fire, flames without sparks, entry of wild animals into a 
village, sight of rainbow at night, unnatural phenomena 
at the junctures, broken halos round the Sun or the 
Moon, contrary flow of rivers, and sounds of musical 
instruments in the heaven. The effect of any other 
phenomenon which is unnatural should be predicted on 
the basis of the above Mandalas or Circles. 


Most important is the following observation: 


If there be an earthquake in the Fire Circle and wind 
period or vice-versa (i.e. Fire period and Wind Circle) 
there will be calamities or death of celebrated monarchs; 
and people would be tortured by the dread of famine, 
mortality and drought. . . . Should an earthquake occur 
inthe Varuna Circle and Indra Period orvice-versa, there 
would be plenty of food crops, prosperity, rain and joy and 
contentment in the world. Cows would yield milk in 
abundance and kings settle their differences. 


It is also observed by Bhat (1986), 


An earthquake occurring in the Mandala of Wind shakes 
the earth to an extent of 200 yojanas; one of the Fire 
Circle, 110 yojanas; one of Varuna's, 180 yojanas; and 
one of Indra's, 160 yojanas. 


The foundation ofthe modern theory of earthquakes on scientific 
terms came into existence in 1897 when Oldham made a 
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thorough study of the Assam earthquakes in the Geological 
Survey of India. From then onwards the science of seismology has 
advanced very much; yet there is hardly any theory for predicting 
earthquakes. In the context of the above, it is worth attempting 
to examine the theory of earthquakes put forth by the Vedic sages 
and Varahamihira for their veracity and to formulate an integrated 
theory for predicting earthquakes. 


All these observations are noted here because they are 
essentially connected with Indra, i.e., the geomagnetic field, the 
influence of which is no less in causing earthquakes. The 
portents listed by Varahamihira include geo-magnetic storms 
causing arial city, auroras, etc. The intensity of the earthquake 
given in yojanas may be taken as 8 km per yojana and 
calculated. 


Since all the geological changes, especially the geo- 
morphological ones, including the climate and environment, are 
due to the precession of the equinoxes under the general force of 
universal gravitation, it may be possible to consider formulating 
a theory of predicting earthquakes based on the disposition of 
major planets which have considerable angular momenta. One 
may find out the centre of the total angular momenta of the solar 
system atthe deep focus earthquakes in the past and determine 
the positions of fluctuation in the path of the total angular 
momenta arrived at by finding out the advanced positions of 
major planets. 


It must be possible for students of earth science to examine 
the issues connected with the term, Indra — a Sanskrit term for 
anatural geophysical phenomena — in the Rgveda, especially by 
applying Indian logic. There is not much difference in the concept 
of Indra as given by the sages, and all appear to extend the same 
idea regarding the concept of Indra. But later, due to the 
interrelationship of Indra and other geological agencies, concepts 
like Indragni, Indramarutaha, etc. came into existence. By the 
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time of the Krsnayajurvedic Rudra Camaka Praśna, the concept 
of Indra must have been much diluted, for Indra is mentioned 
there along with Agni, Soma, Savita, Sarasvati, Pisa, Brhaspati, 
Mitra, Varuna, Tvasta, Dhata, Visnu, ASwinau, Marutahaha, 
Visvedevaha, Prthvi, Antariksa, Dyau, Disaha, Murdha, Prajapati. 
According to Sayana, it is with the intention of samana dharma 
or equal identity that the various Vedic deities have been invited 
along with Indra — that is to say, the multipotency of Indra in 
encompassing all these deities. This would lead us to recognise 
the fact of the universal influence that the geomagnetic field has 
with all these aspects. 


Having identified so many geological agencies like Agni, 
Varuna, Maruts, etc. and praising them individually, the Vedic 
Aryans finally observed that all such forces had equal identity. 
Then they observed that all forces are the different aspects of one 
and the same fundamental force. In the Rgveda, it is observed, 
according to Bose (1970, p. 318): 


They speak of Indra, Mitra, Varuna, Agni and there is the 
Divine, winged Suparna. 
The one being the wise call by many names as Agni, 


Yama, Matarisvan. 
(RV, 1.164.49) 


Here the ultimate reality is arrived at and this possibly identifies 
the Brahman. All such field forces like Indra, Agni, Mitra, 
Varuna, Vayu, etc. described individually by many Vedic sages in 
different hymns finally boil down to a single field force out of 
which they originate and into which they dissolve or merge. This 
single, all-unified force is called Brahmanin Indian philosophy. 
It underlies the natural world with all its multiplicity of a 
fundamental unity under the cover of general diversity. 


This truth of natural philosophy is being realised slowly by 
modern scientific philosophy in arriving at a unified theory. But 
it must be observed that the modern scientific philosophy is 
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bereft of the living universe. The ‘living’ universe has been taken 
into consideration by the Vedic sages in their perception of 
geological and other natural agencies as personified forces. Thus, 
the Indian thinking appears to be wholesome in its approach to 
the universe which is living as well as non-living. A philosophy 
which leaves out the living world and examines the issues of the 
non-living world alone cannot be complete. All this shows the 
relevance of Indian philosophy. 


Inthis sense, the distinct quality of the Vedic literature as the 
most fundamental data of natural philosophy cannot be over- 
exaggerated. There is no other single text in any language under 
the Sun as the Vedas which help a student to understand nature 
inits varied aspects and know about the most fundamental of all 
such aspects. The indebtedness of a student to the Vedic sages 
is something stupendous and the world as a whole stands greatly 
indebted to Vedic literature for ever. 


With regard to the rain-clouds and their dissolution as the 
first principle of Indra which is so highly praised in the Vedic 
hymns, the rsis later realised that it was just a nature-principle 
of order. They appear to have abandoned this concept of Indra and 
their observations have been the great foundations of Indian 
meteorology from a very long time. In the absence of texts earlier 
to Brhatsamhita of Varahamihira, it has not been possible to 
trace the ideas of the sages who abandoned the concept of Indra 
on meteorology. Varahamihira (Jha, 1959, p. 636) in his 
monumental text deals with the subject ofrains and its prediction 
in about eight chapters as given below: 


21. Garbhalaksana 
22. Garbhadharana 
23.  Pravarsana 

24. Rohiniyoga 

25. Swatiyoga 

26. Asadhiyoga 
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27. Vatacakra and 
28. Sadyovarsana 


In the Garbhalaksana, i.e., pregnancy of clouds, Varahamihira 
mentions that food forms the very life of living beings and it is 
dependent upon the rains. Hence, the subject of cloud formation, 
rains, etc. must be thoroughly investigated. He never brings in the 
‘Indra’ concept which perhaps paved the way for pragmatic 
reasoning. He then makes references to the observations made 
by ParaSara, Garga, KaSyapa and Vajra, (Vajra' is meant by 
Badarayana, Asita and Devala). There must have been some 
extensive literature pertaining to the aspect of rain and its annual 
prediction attributed to these sages in the post-Vedic period. This 
clearly suggests that during the post-Vedic period sages had 
abandoned the concept of Indra to whom the first attribute of 
rains was referred to by the Vedas. These sages through their 
reasoning and detailed study have been the originators of Indian 
meteorology. 


While the first attribute of Indra was thus studied in depth 
for the development of Indian meteorology in the earliest period, 
study of the second attribute of Indra — Indra as the fixer of the 
shaky earth and his role in early seismology — was not pursued 
with similar zeal. 


Thus, the concept of Indra in the Vedic literature has been 
connected to early Indian meteorology and seismology but couched 
in story form and-personification with metaphors. The scientific 
aspects of this natural agency: has not been clearly revealed. 
Whether one may call it the earliest principle of dissolution of 
clouds by thunderstorm or the cause of earthquake, the concept 
of Indra being directly indicative of the geomagnetic field is clear 
from these facts especially to a student of earth studies. 


Agni 


Even though maximum attention was given to Indra in the 
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Rgveda, the sages had realised that even Indra was approachable 
only through Agni, the divine fire. The concept of divinity was 
associated with the fire in Vyasa's edition of the Rgveda. The 
pride of place was given to Agni, as the very first hymn of the 
Rgvedais a song to the divine fire. He is described in the hymn 
as the chief priest (rtvik) of yajna or sacrifice. Hotr is the Rg 
priest and this position is offered to Agni, the divine fire. 
According to Macdonell (1976), 


As the personification of the sacrificial fire, Agni is of 
second importance to Indra only, being addressed in at 
least 200 hymns. The anthropomorphism of his physical 
appearance is only rudimentary, and is connected chiefly 
with the sacrificial aspect of fire. Thus heis butterbacked, 
flame haired, and has a tawny beard, sharp jaws and 
golden teeth. Mention is often made of his tongue, 
through which the gods eat the oblations. With a burning 
head he faces in all directions. 


Agni is compared with the bull with sharpened horns that 
bellows. At birth he is compared with a calf. He is kindled like a 
horse who brings gods and yoked to convey the sacrifice to them. 
He is also described as a divine bird, as eagle of the sky and as 
a goose dwelling in the waters. He has wood or ghias food; melted 
butter as beverage. His flames are described as spoons with 
which he sprinkles the havis to gods. He is mostly invited with 
other gods to drink soma. 


He is noted to shine like the sun with a lustre resembling that 
of the dawn and the lightning of the rain-cloud. (In this, he may be 
compared with the concept of Indra especially as he is depicted as 
the twin brother of Indra). Agni shines even in the nignt and dispels 
darkness. He has a dark-path (krsnavartma) left after burning of 
the forests and he is described as one who shaves the earth as 
a barber. His flames are described as roaring like ocean waves 
and he sounds like thunder. He is smoke-bannered and his 
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He has a shining golden car which is sometimes compared 
to lightning and is drawn by ruddy and tawny horses. Heis called 
Yajnasarathi and is described as the one who brings the gods to 
a sacrifice on his chariot. Agni is described as the child of the 
heaven and is often addressed as the Dyauva-Prthivt. He is also 
described as the progeny of the waters. He is the god who mostly 
dwells with mortals. 


Since he is generated out of the friction of two twigs by force, 
Agni is addressed as the son of strength. He is noted to devour 
his parents soon after his birth (the twigs as parents). Since he 
is generated daily, he is described as young; (hence, no sacrifice 
could be older than him). Agni is supposed to reside in the embryo 
of waters. He is also described as having originated in the 
heavens and brought to earth by Matarisvan. The sun is noted to 
be a form of Agni. Hence, Agni has a triple origin — on earth, in 
waters and in the sky. He is described as the father, brother or 
the son of his worshippers. He is the messenger of gods and men 
for he is the ‘oblation-bearer’. He is known to have all the 
knowledge of the sacrifice (jatavedas). His greatness is described 
insuperlative terms and itis supposed to surpass that ofall other 
gods. His cosmic and creative powers have been described very 
well. He is also described as one who devours the dead body and 
dispels evil spirits and hostile magic. 


Agni is synonymous with Vai$vanara, Vahni, Vitihotra, 
Dhanafjaya, Krpitayoni, Jvalana, Jataveda, Tanunapat, 
Burhisusma, Krsnvartma, Soci$ke$a, Usarbudha, Asrayasa, 
Brhadbhanu, Krsanu, Pavaka, Anala, Rohitasva, Vayusakha, 
Sikhavan, Aéu$üksani, Hiranyaretha, Hutabhuk, Dahana, 
Havyavahana, Saptarci, Damuna, Sukra, Citrabhanu, Vibhavasu, 
Śūci, Appittam, Ourva, Badaba and Badavanala. He is also 
described as the semen of god Siva who is described as 
‘Krsanuretha.’ Agni is described as having four horns, three feet, 
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two heads, seven hands.* In iconography he is visualised as 
bearded, with four fangs protruding from his mouth; a third on 
his forehead; carrying flames, trident, rosary and benediction in 


` his four arms; andis supposed to have two wives, viz., Svaha and 


Svadha. He rides the ram, and his chariot is drawn by four 
parrots and driven by the wind. By Agni is meant one who has 
upward movement. He is also described as the son of Ka$yapa 
and Aditi, and so addressed as ‘Aditya’. He is also called the son 
of Angiras and Brahma. He is the lord of the south-eastern 
direction. His eyes are coloured yellow and his robes are black. 
His helmet is said to be smoky. He is seen as carrying rosary, 
burning javeline, a water-filled pot, sacrificial laddle, sprinkler 
lotus and flaming spear in his seven hands. 


Agni is described as 'Ratnadhatamaà' in the first hymn of the 
Rgveda. According to Macdonell (1976), "Ratna never means 
jewel in the Rgveda." According to Sayana (Sontakke, 1972) 
ratnadhatamam yagaphalarüpanam ratnanam atiSayena 
dharyitaram và, meaning, one who possesses the jewels (of 
deeds?) in fruition of performed sacrifices is Agni. It is not known 
why the word ratna in the Rgveda does not mean ‘jewel’. It was 
but natural for Sayanacarya to have interpreted so since he was 
writing a commentary which was purely religious on the Vedas. 
But a scientific commentary need not have attached such a 
sectarian interpretation. The word ratna has an etymology as 
follows: 


ramniyataram yasmat ramante asmin ativa và 
tasmad ratnamiti khyatam SabdasSastravisardaihi. 


That one item which excels in qualities with all others of 
the same class, is called 'Ratna' for example Striratna, 
Pumratna, Gajaratna, A$varatna, Maniratna, etc. 


* This is noted by Frawley (1992, p. 342) to indicate the number 
4,320,000.000 years constituting a Kalpa. 
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The importance of Agni in bringing 'form' to an idea or concept is 
very well-known. According to Taittirtlya Upanisad (Achyuta 
Krishnananda, 1913, p. 267), Akasa is qualified with sound, Vayu 
is qualified with touch, Agni is qualified with form, Apas is 
qualified with taste and Prthvi is qualified with smell. In this 
sense, Agni gives form to all things in nature. The best forms may 
be called ratnaas per the above definition. Agni can be interpreted 
as the creator of all best forms and hence of ratnadhatama as 
well, which includes gemstones. In this sense, the description of 
Agnias the producer of best of gemstones is certainly commendable 
as the agency of heat or temperature is one of the factors or the 
main factor in the production of gemstones in particular which 
are exceptional minerals formed in the earth. They are maniratnas 
and there should not be any objection from critics to this effect 
since Agni is the major geological agent which has played a very 
important role in the origin and evolution of the Earth. Minerals 
being definite physico-chemical entities, the role of temperature 
and pressure in the formation of gemstones cannot be 
overemphasised. 


While Indra has not been considered as a pancamahabhuta 
in the Upanisads, Agni has been considered so. This is one of the 
most important points to be pondered upon. As mentioned 
earlier, Indra meant geomagnetic field and thus could not be a 
member of the pancamahabhutas. Rightly, Agni is a very 
important member of the five bhütas along with space, air, water 
and earth, and the central one of that after space and air. The fire 
is an agent like the sun in generating heat. Thus, the terrestrial 
fire, the oceanic fire and fire in the sun all appear to be different 
aspects of one and the same phenomenon. This is universal heat 
which manifests itself as geothermal heat in the earth. 


AGNI AND THE GEOTHERMAL FIELD 


The geothermal field is manifested in the earth since its beginning 
from the sun. After the formation of oceans, the geothermal field 


[ 


hy 
hi 


62 Vedic View of the Earth 


was manifested underneath the oceans. The terrestrial fire and 
the oceanic fire originate from the sun. Extensive studies have 
been carried out on the behaviour of the geothermal field. It is a 
field concept of Agni derived from the statements pertaining to its 
origin in the heaven and its manifestation on the earth and also 
in the Sun. In this way, the worshipping of Agni to invest divinity 
in a sacrifice would mean the charging of powerful sound 
vibrations into the geothermal field which has contact with all 
other kinds of field forces and the distribution of the sacrificial 
havis by the divine fire. The instantaneous dissolving of havis in 
fire is unlike what is seen in other mediums. Therefore, fire has 
been employed for transporting the havis to various field forces. 


The relationship of the geothermal field with the fields of 
atmosphere, hydrosphereand lithosphereis clear. Its relationship 
with the solar and lunar fields through the geomagnetic field is 
also evident. All these fields exist within the earth simultaneously 
and influence each other. The many hymns in the Rgveda 
concerning any two field forces like Indra-Agni, Agni-Vàyu, or 
Agni-Marut, Mitra-Varuna, Indra-Soma, etc. show us the 
relationship that exists between these fields. The geomagnetic 
field influencing the geothermal field, hydrological field, 
atmospheric field etc. is known. The identity of the geomagnetic 
and geoelectric fields is also known and their interconvertibility 
is clear. From all these things, it can be stated that the 
geothermal field is the only one which has a quick reaction of 
assimilating things and transferring them to various other fields. 
Hence, the importance of Agni as the divine fire who is the chief 
diety of all sacrifices. It can be seen that fire is the middle agent 
of the patcamahabhitas with sky and air on one side, and water 
and earth on the other side. Agni is perhaps the balancing 
member ofthe bhütagrama. He can stretch to the sky through air 
and he can stretch to the earth through water. In this way, he is 
known to have contact with all the gods and he is the best 
messenger of the gods to carry havis. That is why Agni is 

described as the knower or followr of eternal law, i.e., rta. 
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Since he is the one who gives a manifested form, the whole 
visible universe has originated from him. All the solid, liquid and 
gaseous manifestations are due to him. He is capable of creating 
the manifest universe as also destroying the same — for which 
he is addressed as Rudra. 


In order to emphasise that the light ofthe sun and that of Agni 
are one and the same, the following Rgvedic hymns can be cited 
(Griffiths, 1986): 


Swift and all beautiful art thou, O Sürya 
maker of the light, 
Illumining all the radiant realm, 


(RV, 1.50.4) 
He who like thought goes swiftly on his 
journey, the Sun, alone is ever Lord 
of riches. 
(RV, 1.7.9) 


The first part is attributed to the sun. It is by Praskanvarsi and 
is set to gayatri metre. The second is attributed to Agni. It is 
attributed to Para$ara and is set to tristubh metre. 


In the commentary by Sayana one finds a Slokato explain the 
word tarani in the first part and sadyaha in the second 
reference. It is as follows: 


yojananam sahasre dve dve sate dve ca yojane 
ekena nimisardhena kramamana namostu te 


According to Raghava Rao (1949, p. 135), these words describe 
the velocity of light. He observes that Sayanacarya in his 
commentary on the Rgveda 1.50.4 gives us the wonderfully 
definite figure regarding the velocity of light in half-nimesa. 
Sunlight travels 2,202 yojanas in half-nimesa. What is a 
nimesa? . . . This is clearly and unequivocally defined for us in 
several works. Sage Maitreya gives a correct table of time units: 
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2  paramanus oftime one anu with 2 paramanus 

3 anus of time one with 6 paramanus 
trasarenu 

3 trasarenus of time one with 18 paramanus 
truti 

100 trutis of time one with 1,800 paramanus 
vedha 

3  vedha oftimeonelava with 5,400 paramanus 

3  lavas of time one with 16,200 paramanus 
nimesa 


15  nimesas of time one kasta 
30 kasta of time one kala 
30  kalas of time one muhurta 


30 muhurtas of time one diva-ratri of 24 hours 


24 60 x 60 seconds 
Therefore, 15 x 30 x 30 x 30 nimesas = 24 x 60 x 60 seconds 
24 x 60 x 60 16th 


Therefore, 1 nimesa =—————_ seconds or —— second 
15 x 30 x 30 x 30 75 


16 8 
In 1/2 nimesa, i.e., 1/2 of —— seconds, i.e., — seconds, 
75 75 
light travels 2,202 yojanas. 
1 yojana is made up of 4 krosas 


1 kro$a is made up of 2000 dandas or fathoms 
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1 danda or fathom is exactly 2 English Yards 
1 kroSa contains 2000 x 2, i.e., 4000 English Yards 
1 yojana - 4 kroSas «4 x 2000 x 2 English Yards 
4 x 2000 x 2 100 


Therefore yojanas ^ ———————— = jen 
1760 11 
1 
Jo English miles. 
11 


8 
In —— fraction of a second, light travels 2202 yojanas. 
75 


2202 X 210028875 
——— — x — = 1,87,670 miles/second 
11 8 


Thus the modern value of 1,86,000 miles per second for the 
velocity of light is close to the above value. It was about Ap 1887 
that Michelson and Morley conducted experiments to determine 
the absolute velocity ofthe earth through the hypothetical ‘ether’ 
which helped determine the velocity of light. 


This means 


Then the question arises as to why this fact was not brought 
to light even though it was commented upon by Sayanacarya as 
early as the thirteenth century Ap. Probably nobody bothered 
about such data in the long past or the discipline of Bhauta 
Sàstra was not pursued as a science with all its applications in 
those days in India. In any case, the existence of such a text itself 
isa testimony for the scholarship of Indian thinkers of yore while 
there is nothing of this kind in the contemporary world. 


The geothermal field aspect of the divine fire is evident from 
many of the Rgvedic hymns. They are all suggestive and do not 
claim to have developed the concept already. If only these facts 
had been discussed thoroughly by the application ofIndian logic, 
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it would have been possible by now to establish a geophysical 
phenomenon and understand its application and use. In spite of 
the existence of both the concept and the means to develop the 
nature of phenomenon, they just did not apply the mind to an 
analytical procedure by which they would have been the oldest 
students of such disciplines of modern science. 


Agni is described in many hymns of Rgveda and some of 
them are noted below (Griffiths, 1986): 


Agni, thou madest heaven to thunder . . . 
(RV, I. 21.4) 


Thee the Omniscient. 
(RV, 1.36.3) 


The flames of Agni full of splendour and of 
might are fearful, not to be approached. 
(RV, 1.36.20) 


Smoke-bannered spreader of light 
(RV, 1.44.3) 


Deathless nourisher of the world, Immortal 
(RV, 1.44.5) 


Thou shonest forth, O Agni, after former dawns, all 
visible, O rich in light. 
(RV, 1.44.10) 


The forehead of the sky, Earth's centre, Agni 
become the messenger of Earth and heaven 
(RV, 1.59.2) 


As in the Sun firm rays are set for ever, 

treasures are in Vaisvanara, in Agni. 

Of all the riches in the hills, the waters, 

the herbs among mankind, thou art the . 

Soveran. (RV, 1.59.3) 
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When through the forest, urged by wind, 
he spreads, verily Agni shears the hair 
of the Earth. (RV, 1.65.4) 


Bright, splendid, like Dawn's lover, he 
hath filled the two joined worlds as 
with the light of heaven. 
(RV, 1.69.1) 


He who is germ of waters, germ of woods, 
germs of all things that move not and 
move. (RV, 1.70.21) 


They made the Night and Dawn of different 
colours, and set the black and purple 
hues together. 
(RV, 1.83.7) 


Thine is the task of Cleanser and Presenter. 
(RV, 1.76.4) 


He with his shining glory blazing far and wide . . . 
At whose close touch things solids shake, 
and what stable yields like trees 


(RV, I.127.3) 
He, roaring very loudly he the Maruts' host. 
(RV, 1.127.6) 
In ordered course forthwith he traverses the Earth | 
(RV, 1.128.3) | 
I laud the seven-rayed, the triple headed, | 
Agni all-perfect . . . . | 
Sunk in the lap of all that moves and 
moves not, him who hath filled all 
-luminous realms of heaven 
(RV, 1.146.1) 


ee 


68 Vedic View of the Earth 


Thou, Agni, shining in thy glory through 
the days, art brought to life from out 
the waters, from the stone; 
(RV, II.1.1) 


Around, consuming the broad Earth. 
(RV, 11.4.7) 


bring us O Agni, beauteous Earth and Heaven 
(RV, III.15.5) 


True, circumambient? what to Earth, OAgni. 
(RV, IV.3.6) 


Similarly many hymns can be cited with reference to the 
geothermal concept. 


Descriptions like ‘omniscient’, ‘forehead of the sky’, ‘centre 
of the Earth’, ‘whose close touch things solid shake’, ‘in order 
forthwith he traverses the Earth’, ‘consuming the broad Earth’, 
etc. clearly indicate the fire or heat as a field force and direct our 
attention to the geothermal field. The importance ofthe geothermal 
field as a principle geological agent in bringing the rock to molten 
lava condition and solidifying them, inmaking igneous rocks, and 
hardening the sediments into rocks as well as causing 
metamorphic rocks is very well-known in modern petrology — the 
study of rocks. The effect of the geothermal field in causing 
volcanoes, thermal springs, and convection currents which move 
the continental landmasses is also known. The influences of the 
solar wind on the geothermal field is clear. Where geological 
agents turning the chemical compounds into minerals by the 
application of certain temperature and pressure are concerned, 
the geothermal field is the most important geological agent which 
was conceived by the great sages as divine fire' in the Rgveda. 


That the geothermal field co-exists with the gravitational field, 
field of pressure due to overburden and atmosphere, the magnetic 
and the electrical fields should not cause any trouble to us since all 
of them amount to a single field in the final analysis even from the 
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modem scientific point of view. That such a concept has been 
covered with highly pregnant meaning in the Rgvedais tobe greatly 
appreciated. One does not find similar views in any other 
contemporary world literature. Investing fire with divinity and 
realising its manifold existence has been the prime factor in the 
Rgveda. Ifthe word ‘divinity’ is divested ofits religious meaning and 
substituted by the scientific concept of field force, it stands to 
reason that the Rgvedic sages were no less scientists in those days. 


The cause of earthquakes in the Agni Mandala has been 
detailed earlier. The constellations ofthis Mandalaare generally 
described as fiery. Symptoms of Agni Mandala earthquakes 
have been indicated by the sky filled with falling stars and 
meteors and appearing with a glow, and fire, aggravated by the 
wind, raging over the land. These earthquakes are said to destroy 
clouds and dry up lakes and tanks. People are noted to suffer from 
heat ailments. 


Though the various geological forces exist simultaneously in 
the earth, it is very difficult to distinguish the activities of the 
individual agents. This has been accomplished by the Rgvedic 
sages as a first observation. Thus the theory needs to be 
examined for its veracity and developed further for what it is 
worth. This, at present, is one of the major problems in the field 
of earth sciences. 


Maruts and Vayu 


While there are 33 hymns attributed to the Maruts, there are only 
four hymns to Vayu in the Rgveda. Some seven hymns, in 
addition, are attributed to Maruts with Indra and one each with 
Agni and Püsan. There are several hymns to Vayu in combination 
with others. 


According to Macdonell (1976), 


They form a troop being mentioned in the plural only. 
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Their number is thrice sixty or thrice seven. They are the 
sons of Rudra and of Prsni . . . They are further said to 
have been generated by Vayu, the god of Wind. The 
goddess Rodasi is said to be their bride. They have been 
described as golden coloured, ruddy, shining like fire, 
and are associated with lightning. They are sometimes 
described to have bows and arrows and wear golden 
mantles, ornaments and helmets. Their car gleans with 
lightning drawn by tawny, spotted and swift mares. They 
are great, mighty, young and unageing, fierce, terrible, 
playful and child like. They make thunder noise and 
cause mountains to quake. They rend trees and devour 
forests. They shed rains covering the Sun causing 
darkness. They are also said to remove heat and dispel 
darkness preparing a path for the Sun. They are noted to 
be the singers of heaven. By their association with the 
thunder and storm, they are related to Indra. Indra is 
noted to have the Maruts as his allies in all his exploits. 
They exhibit maleficent traits as their father Rudra 
occasionally, but they also supply healing remedies in 
the form of rains. 


The story is that Diti, the wife of Ka$yapa, angered by the 
destruction of her sons by Indra and other Adityas, resorted to 
serious penance for begetting a son who would kill Indra by 
constantly uttering indrasatrurvardhasva but spelt it indra- 
Satrurvardhasvawhich meant "O Indra, an enemy is prospering 
(in me).” It is noted that hearing this, Indra went inside Diti and 
cut the foetus into seven pieces when it started crying. Indra 
pacified the crying foetus by telling Ma Ruda (Don't cry). When 
Diti came to know about this, she asked Indra for its protection. 
The latter is supposed to have given them the status of Maruts 
who are sevenin number Thus the origin of the Maruts has been 
explained. 


The references to the Maruts and Vayu in the Rgvedic hymns 
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make it clear that the Rgvedic sages worshipped the atmospheric 
winds as divine Marut or divine Vayu. The wind as a powerful 
geological agent is well-known in physical geology. The dynamic 
activity involved in the process of natural weathering, denudation 
and transportation is vividly described in physical geology (Holmes 
1964). In association with the heat (Agni), and thunder and 
lightning (Indra) causing a heavy downpour ofrains, the destructive 
activity of the winds can be seen affecting the surface of the earth. 
Rocks breaking into pieces, and transportation of large-scale 
earthy material to distant places by wind and the torrential 
waters of streams and rivers is noted in dynamical geology. All 


these facts have been mentioned by the Rgvedic sages in hymns 
to the Maruts. 


The origin and devastating effects of hurricanes, cyclones, 
tornadoes, etc. are very well-known. The movement of winds from 
hot regions to the cold regions affected by a special force called 
the coriolis force has been well-understood and the formation of 
NE (north-east) and SW (south-west) trade winds and their utility 
in the sea-voyages of early ages are also known. The wind erosion, 
development of different kinds of deserts, and transportation of 
dust, sand, etc. across large distances are well-recorded by 
students of geology (Holmes, 1964, pp. 743-81). 


In spite of considerable advancement in modern meteorology 
and the development of sophisticated instruments and detailed 
observations over several years, it has been observed (Feynman, 
1986, pp. 3, 7-8) that 


the theory of meteorology has never been satisfactorily 
worked out by the physicist. ‘Well’, you say, ‘there is 
nothing but air, and we know the equations of the motions 
of air.’ ‘Yes we do.’ ‘So if we know the equations and the 
motions of air, why can't we figure out the conditions of 
the air tomorrow?’ First, we do not really know what the 
condition is today, because the air is swirling and 
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twisting everywhere. It turns out to be very sensitive, and 
even unstable. 


In the context of the above it will be interesting to know what were 
the ideas that the earliest Aryans had about the geological agent 
when they had their first interactions with nature. 


The following references from the Rgveda on the Maruts will 
be interesting as these consider the Maruts and winds as one of 
the most powerful agents of geology (Griffiths, 1986 and 
Macdonell, 1976 — for RV, 1.85.10): 


Shakers of the Earth and heaven. 
(RV, 1.37.6) 


The rugged-joined mountain yields 
(RV, 1.37.7) 


They at whose racings forth the Earth 
like and age-weakened lord of men, 
trembles in terror on their ways. 

(RV, 1.37.8) 


O Maruts, as your strength is great... 
so have ye made the mountains fall. 
(RV, 1.37.12) 


Heroes, your course is through the forest 
trees of Earth. and through the fissures 
of the rocks. 

(RV, 1.39.3) 


They make the mountains rock reel, 
they rend the forest-kings apart. 
(RV, 1.39.5) 


Forth rush the torrents of the dark-red stormy 
cloud and moisten, like a skin, the 
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Earth with water-floods. 
(RV, 1.85.5) 


They have split even the firm mountains. 
(RV, 1.85.10) 


Earth trembles at their racings as if weak 
and worn...shakers ofall... 
(RV, 1.88.3) 


Brilliant like gold is he who holds the 
thunder. Earth have they smitten with 
the chariot's folly. 

(RV, 1.88.2) 


For your sake, O ye Maruts very mighty 
and well-born, have they set the stone, 
in motion. (RV, 1.88.3) 


They cleave the rock asunder in their 
might (RV, V.52.9) 


They set the storm-cloud free to stream 
through both the worlds, and rainfloods 
flow over desert spots. 

(RV, 1.53.6) 


They gleam with lightning, Heroes, Casters 
of the Stone, wind-rapid Maruts, Over- 
throwers of the hills. 
Often through desire to rain coming with 
storm of hail roaring in onset, violent 
and exceeding strong. 

(RV, V.54.3) 


they roar they inundate the Earth with 
floods of pleasant meath 
(RV, V.54.8) 
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The paths of air's mid-regions are precipitous 
precipitous the mountains with 
their running stream 

(RV, V.54.9) 


O Maruts, from the Ocean ye uplift the 
rain, and fraught with vaporous moisture 
pour the torrents down. 

(RV, V.55.5) 


Neither the mountain nor the rivers keep 
you back. (RV, V.55.7) 


Shaked the rocky mountains as they race along. 
(RV, V.56.4) 


Bright with the blasts of wind wrapped in their 
robes of rain... 
(RV, V.57.4) 


Before you, fierce Ones! woods bow down 
in terror; Earth, even the mountains, 
trembles at your coming. 

(RV, V.60.2) 


Halting not, reinless, through the air it 
travels, speeding alone its paths through 


Earth and heaven. 
(RV, VI.66.7) 
Earth shakes in terror at their wars. 
(RV, VI.66.9) 


They make the world-halves tremble with 
their greatness; from depths of Earth 
and sky they reach to heaven 

(RV, VII.63.1) 


Even things immovable shake and reel, 
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the mountains and the forest trees at 
your approach. 
(RV, VIII.60.5) 


It is observed for Vayu : 


It makes the regions red and touches 
heaven, and as it moves the dust of 
Earth is scattered. 

(RV, X.168.1) 


Thus most ofthe rsis have described the actions of winds in their 
hymns. It is pure geological denudation observed by the sages in 
their earliest quest to understand nature. In the first interaction 
itself they have been able to evaluate the action of wind on the 
dusty earth, the cleaving of rocks, the transportation of dust and 
sand to far-off places and the influence of the wind in rains and 
floods. 


The wind is also described as spreading its path through the 
earth. Asinthe caseofother geological agents like Indra and Agni, 
Maruts and Vàyu have been through the earth simultaneously 
with other geological field forces. The universality of Maruts and 
Vayu has been proclaimed by many and the Taittiriya Upanisad 
has observed. 


namaste vàyu, tvameva pratyaksam brahmasi 
tvameva pratyaksam brahma vadisyami (Siksavalli) 


meaning “Vayu or wind you are verily the Brahman”, by which it 
is meant one with all qualifications of the Brahman. Without 
breathing, no life can live even for a moment. Life is what is 
between the first breath and the last breath. Hence, the importance 
of air or atmosphere. 


Rudra is often associated with the Maruts and the Maruts are 
said to be his offspring through Prsni. Etymologically, Rudra 
means ‘howler’ and he is known for his destructive aspect. But 
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he is also called ‘Siva’, meaning auspicious. His beneficial 
aspects include his healing powers and he is supposed to be the 
physician of physicians. The Rudras are mentioned to be eleven 
innumber. They are said to be the 10 pranas in the body and the 
atma— the eleventh. The ten pranas in the body are given below: 


prana residing in heart 

apana residing in anus 

samana residing in naval 

udana residing in neck 

vyana residing all through the body 
naga residing in mouth 

kurma residing in opening of eye 
krkara residing in the eyes 


devadatta residing in yawning 
dhananjaya residing all through the body 


These ten kinds of Vayus are parts of Maruts. Atma is the 
reflection of Brahman. 


The Maruts have synonyms like Svasana, Sparsana, Vayu, 
Matarisva, Sadagati, Prsadasva, Gandhavaha, Gandhavaha, 
Anila, ASuga, Samira, Maruta, Marut, Jagatrana, Samirana, 
Nabhaévat, Vata, Pavana, Pavamana, Prabhanjana, Prakampana, 
Atibala, Janjhavata, etc. 


Ofthe 33 gods mentioned by commentators as those belonging 
to the Rgveda, ten are the Maruts. Vayuis also one ofthe 33 gods. 
Hence, the Maruts and Vayu account for one-third of the Rgvedic 
gods. It is not clear whether hymns were devoted separately to 
each of the Maruts in early Vedic literature. If so, it is not clear 
whether they were actually omitted by Vyasa. There are only 
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three hymns to Rudra and four to Vàyu in the Rgveda edited by 
Vyasa. The reason for such unequal treatment is not known. 
However, these kinds of Maruts are not known to modern science 
and so, they open up a fascinating field of study. 


The capacity of the Maruts and Vayu to transport clouds has 
been brought out in a number of hymns. Their contribution as 
allies of Indra in causing rains is also brought out. Some common 
aspects like thunder-holding have been given for the Maruts as 
wellas Indra. These aspects seem to have overlapped in the Vedic 
sages' attempt to identify various natural geological agencies. 
There are hymns to show the combined effect of the Maruts with 
Indra, Agni and Püsan. The influence of the sun and geothermal 
heat on the Maruts and Vayu in causing their movement is well- 
known. Perhaps these hymns justify such an association. 


Later, Vayu is represented as a dikpala or lord over the 
directions. He rules the north-western regions. In iconography, 
he is represented with two heads and as carrying flag and stick 
in his hands. He is said to ride the stag. He is open-mouthed with 
dishevelled hair and his garments are disturbed by breeze or 
wind. 


According to the Beaufort scale ofwindforce,thecalmairhas . 


a speed ofless than a mile per hour (mph). The gales have speeds 
ranging from 22 mph to 63 mph. A wind with the speed of 64 to 
75 mph is noted to be addressed as storm while the wind moving 
with a speed of over 75 mph is called a hurricane. 


The effect of an earthquake of the Vayu Mandala has 
already been described. The role of wind in causing earthquakes 
has also been given earlier. According to Vasistha, the earthquakes 
are caused by atmospheric winds colliding with each other and 
striking the earth with a terrific sound. The ‘Wind-Circle’ is 
associated with seven constellations and any earthquake that 
occurs in these constellations are considered as those caused by 
wind. Whether the wind under these constellations is heated up 
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by the sun and causes the winds held up within the earth to 
escape is to be studied. In case there are pockets of wind in the 
interior of the earth, such pockets have to be identified. The 
active volcanoes release a tremendous amount of smoke associated 
with wind held under pressure. Whether the volcanic regions are 
also regions of air pockets held under great pressure is to be 
examined. Under such conditions, the ground-wind which gets 
heated up along with the atmospheric wind as it is a field force 
is likely to find ways to expand and escape to the freer zones 
causing earthquakes. 


The literature on the Martus and Vayu in the Vedas is far less 
compared to that on Agni or Indra. But the role of the Maruts and 
Vayu in the world environment is simply tremendous. Fresh air 
is a must for the living beings and the Upanisadic sages were not 
exaggerating when they addressed wind as Brahman. Its 
universality is very well-known and the role of atmosphere as a 
measure of air navigation is also clear. Its effect on human 
environmentis salutary and its role as a powerful geological agent 
has been most vividly described. Yet, prediction of weather is a 
subject of great speculation even to this day. 


Varuna 


According to Macdonell (1976, p. 263), “Besides Indra, Varuna is 
the greatest of the gods of the RgVeda, though the number of the 
hymns in which heis celebrated alone is small, numbering hardly 
a dozen." His personification in the Rg veda is perfect since his 
eyes, face, hands, arms, feet etc. have been praised. His eye is 
given to be the Sun. He is the upholder of righteousness and he 
will ruin the wicked. Varuna, it is said. sits in his mansion and 
observes the deeds of all. The fathers are noted to look at him in 
the heaven. Varuna is called a king but he is also addressed as 
super-king or universal monarch — samrat. He is also called 
mayin (crafty). Macdonell also observes: 
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Varuna is mainly lauded as upholder of physical and 
moral order. He is a great lord of the law of nature. He 
established heaven and Earth, and by his lawheaven and 
Earth are held apart. He made the golden swing (the Sun) 
to shine in heaven; he has made a wide path for the Sun; 
he placed fire in the waters, the Sun in the sky, Soma in 
the rock. The wind which resounds through the air is 
Varuna's breath. By his ordinances the Moon shining 
brightly moves at night and the stars placed upon high 
are seen at night, but disappear by day. Thus Varuna is 
lord of light both by day and by night. He is also a 
regulator of waters. He caused the rivers to flow; by his 
occult power they pour swiftly into the ocean without 
filling it. 


These observations make it clear that Varunais a personification 
of the law ofnature, i.e., gravitation. All the gods are said to follow 
his order. He is said to embrace the universe and he is the abode 
of all beings. His omniscience is described. No creature is known 
to escape his attention. 


Varuna is noted to be the moral governor. Thus, he is superior 
to all other deities. He is said to free people of their sins as if he 
were untying a rope, when approached; but he is a severe master 
for sinners. 


The concept of Varuna is that of one encompassing the sky. 
It is noted to be older than the present texts of Rgveda. 


Varuna is noted to be the ruler of the Western direction. 
However, he is not included in the 33 gods. He is noted to be 
essentially the god of rivers. In iconography, Varuna is noted to 
have four arms carrying a lotus, lasso, conch and a pot of jewels. 
He is described as one having a protruding stomach and riding 
a chariot drawn by seven swans. The seven swans are noted to 
represent seven oceans — probably based on the original concept 
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of Saptadvipa-Vasumati — an idea post-dating the four oceans, 
Catudvipa-Vasumati. But in Silpa-Sastra, Varuna is noted to be 
in a standing posture on a crocodile. He is accompanied by his 
consort, Gauri and the river goddesses, Gangà and Yamuna. 


This concept of Varuna is a late one as he is not associated 
with Sarasvati, Dr$advati or Ilà or any such rivers of the Vedic 
times. That he represents the seven seas makes it clear that he 
is the god of waters. In other words, he is the lord of hydrosphere. 
Heisalso described in the AmarakoSa as Praceta, Varuna, Pasi, 
Yadasampati and Appati. 


One of the four mandalas to which the earthquakes belong 
has been noted earlier as that of Varuna; therefore, it stands to 
reason that some earthquakes are caused due to the action of the 
hydrosphere. Though the maximum depth noted in the Pacific 
Ocean is nearly 10 km, molten rock material with picrite 
compositions is noted at depths greater than 400 km from the 
surface of the earth, suggesting the presence of water to such 
levels amidst rocks. In the absence of clear knowledge about the 
interiors of the earth, it is not unjustified to presume that the 
liquid medium of the earth exists in its great depths and 
subscribe to the idea that water or hydrosphere simultaneously 
exists along with geothermal and gravitational fields within the 
earth. 


There is a certain confusion in the concept of Varuna as the 
god of water and also as the upholder of the law which is followed 
by all gods. The former suggests that Varuna indicates the 
hydrosphere and the latter is suggestive of the Universal Law of 
Gravitation. That the quality of water is taste as per the 
paricamahabhüta concept is mentioned earlier; now, we shall 
examine some ofthe Rgvedic statements supporting these views. 


f 


RGVEDIC CONCEPT OF VARUNA 


Varuna as god of water can be described as the most powerful 
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geological agent that is working incessantly on the earth and: 


changing its scenery. Not only is Varuna the lord of the oceans, 
but he is also the law-maker who is governing all gods. This law 
is called as rta in the Rgveda and described in very beautiful 
hymns. This rta is the Law of the Universe or the great cosmic 
order by which the whole of the manifest Universe is working. 
This, in other words, appears to be the law of gravitation in simple 
terms. The recognition of this law-order gave the Vedic Aryans a 
great satisfaction. They attributed to this law or universal order 
the term dharma from a religious point of view. Varuna is 
regarded as the Lord of this Law as is shown below (Griffiths, 
1986): 


True to his holy law, he knows the twelve 
Moons with their progeny: 
He knows the Moon of later birth. 

(RV, 1.25.8) 


He knows the pathway of wind, the 
spreading, high, and mighty wind. 
(RV, 1.25.9) 


According to Griffiths (1986), “Varuna is king of the air and of the 
sea, the latter being often regarded as identical with the former". 
The twelve Moons are the Moons of the 12 months and ‘Moon of 
later birth’ is the 13th Moon of adhimasa. By then the Rgvedic 
sages had developed a lunar calendar to measure the time of a 
year and this statement supports the identification of the cycle 
and its repetition. The cycle due to the law ofuniversal gravitation 
has been known to scientists. Let us study a few more Rgvedic 
verses with reference to Varuna : 


He made them flow, the Aditya, the Sustainer 
the rivers run by Varuna's commandment 
These feel no weariness, not cease from flowing; 
swift have they flown..... 

(RV, 1.28.4) 
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Who hath struck out, . . . Earth as a skin to 
spread in front of Sürya. 
(RV, V.85.1) 


Set intellect in hearts, fire in the waters, 
Sürya in heaven and Soma on the mountain. 
(RV, V.85.2) 


Varuna let the big cask, opening downward, 
flow through the heaven and 

Earth, and air's mid region. 

Therewith the Universe's Sovern waters 

Earth as the shower of rain bedews the 

barley. (RV, V.85.3) 


When Varuna is fain for milk he moistens 
the sky, the land, and the Earth to 
her foundations. 
Then straight the mountains clothe them 
in the rain-cloud; 
(RV, V.85.4) 


I will declare this mighty deed of magic, 

of glorious Varuna the Lord immortal 

who standing in the firmament hath meted 

the Earth out with the Sun as with a measure. 
(RV, V.85.5) 


Whereby with all their flood, the lucid 
rivers fill not one sea wherein they pour 
their waters. 
(RV, V.85.6) 


Who urged the high and mighty sky to 
motion, the star of old, and spread the 
Earth before him. 
(RV, VII.86.1) 
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The wise king Varuna hath made in 
heaven than Golden swing to cover it 
with glory. 
(RV, VII.86.5) 


Ruling in depths and meting out the 
region, great saving power hath he, 
this world's controller. 
(RV, VII.86.6) 


Varuna cut a pathway out for Sürya 
and lead the watery floods of rivers onwards. 
(RV, VII.87.1) 


Before the home of Varuna all the Gods 
follow his decree. 
(RV, VIII.41.7) 


Thus, the concept of Varuna is essentially that of governing the 
world and keeping it in order rather than one of causing rains and 
floods and owning oceans. The Vedic Aryans understood that 
despite several rivers flowing into the oceans, they had not been 
filled. This brings out the role of Varuna as controller of the 
Universe. It is evidently a suggestion that the universal order 
forming the path of the Sun and the Moon is gravitation or the 
General Theory of Relativity, which is addressed by the term 
Vàruna in the Rgveda. The action of waters (ap), the rains 
(parjanya), rivers (nadyah) and seas (samudra) is also brought 
out in describing the concept of Varuna. However, his power to 
control the gods to keep them in their path including his power 
to keep the luminaries, the earth and heaven in their assigned 
positions etc. has been essentially brought out, making Varuna 
a universal force that has set an order. This order can only be the 
Law of Gravitation or the General Theory of Relativity. According 
to the latter, the paths of celestial bodies have been known as 
geodesics as a consequence of space-time continuum. This 
aspect of the concept of Varuna by the Rgvedic sages appears to 
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be a long-time precursor of the ‘Theory of Relativity’ and of the 
‘Law of Universal Gravitation’. In spite of the existence of such a 
concept, the post-Vedic scholars did not discuss this matter on 
Varuna by the application of Indian logic as a result of which they 
did not establish these principles. However, even now, there is lot 
of scope for any refinement of these theories for understanding 
the universal laws. 


Dyavaprthvi and Bhumi 


The concept of the earth in the Rgvedais fascinating. It is mostly 
addressed along with the heaven. There is only one sūkta on 
prthut in the Rgveda while there are six or seven addressed to 
the dyavaprthivi. However, there is an exhaustive hymn in the 
Atharvaveda on bhümi. According to Macdonell (1976) “Heaven 
and Earth are the most frequently named pair of deities in the Rg 
Veda. They are so closely associated that they are invoked as a 
pair in six hymns.” Further, he observes, "They are great parents 
being often called pitara, matara, janitara besides being separately 
addressed as ‘father’ and ‘mother’. They have made and sustained 
all creatures; they are also the parents of gods. They never grow 
old. They are great and wide-extended; they are broad and vast 
abodes." 


While prthvt, bhümiand janitriterms have been used in the 
Vedas to address the Earth, some 28 names ofthe earth appear 
in the literature by the time of Amarasimha (Murthy, 1987, p. 
127). The Rgvedic sages believed that the heaven was wrapped 
up by the earth and they are held apart by Varuna. By the time 
of the Taittiriya Upanisad (Siksavalli, third anuvaka) the 
Earth is stated to be the earlier form, heaven the later form, and 
the space is noted to be their junction negotiated by air or 
atmosphere. In Anandavalli or Bhrguvalli, the evolution of the 

pancabhutas has been described in simple terms. The field of 
Brahman appears as atma in the space; from space evolves 
Vayu; from Vayu evolves Agni; from Agni evolves Apas; from Apas 
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evolves Prthvi. This theory of evolution of the earth has been 
largely adopted by almost all the post-Vedic literature. Itis a fact 
that modern science also supports the view that from space 
originates all celestial bodies. Thus the origin of the earth has 
been understood in the Vedic and the Upanisadic literature. 


While space is endowed with the quality of sound, air is 
endowed with the quality of touch, fire with form, water with 
taste, and the earth with all these mixed in itand smell. The earth 
is the grossest form of matter that has evolved out of space. 


THE EARTH IN THE RGVEDA 


The following rks in the Rgveda need in-depth study (Griffiths, 
1986): 


I praise mighty Heaven and Earth. . .the Strengthners 


of Law. 
(RV, 1.159.1) 


Two bowls of noble kind; between these 
Goddesses and the God, the fulgent Sun, 


travels by fixed decree. 
(RV, 1.160. 1) 


Whether of these is elder, whether later? 
How were they born? Who knoweth 
it, ye sages? 
(RV, 1.185.1) 


This may be considered the first inquiry into the origin of the 
Earth. 


'The Twain uphold, though motionless and 
footless, . . . (RV, 1.185.2) 


In this statement they have understood that the Earth and the 
heaven have no support. Of course, the term motionless is 
incorrect; but for local observations the Earth ‘appears’, for all 
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purposes, motionless. This has been rectified in Aitareya 
Brahmanalater. Thus their concepts changed with regard to the 
earth. A similar idea is expressed in the following hymn: 


Sure in the worlds he was a skilful Craftsman, 
he who produced these Twain, 
the Earth and Heaven. 
Wise, with his power he brought both realms, 
together spacious and deep, 
well fashioned and unsupported. 

(RV, IV.56.3) 


Ye sanctify each other's form, by your 
proper might ye rule. 
And from of old observe the Law. 
(RV, IV 56.6) 


THE EARTH IN THE ATHARVAVEDA 


By the time of the Atharvaveda. the sages appear to have 
advanced in their understanding of the earth. They were able to 
measure the time in terms of 12 suns in a year, and some 37 
moons in three years. They realised that the day and night might 
happen due to the movement of the earth about its axis. A full 
sükta is devoted to bhümi in this Veda. In kanda 12, the first 
sukta is Bhumi Sükta consisting of 63 rks. 


In this context consider the following verse from the Rgveda 
(Griffiths, 1986): 


Truth is the base that bears the Earth; 
By Surya are the heavens sustained. 


By law the Adityas stand secure, and 
Soma holds his place in heaven. 
(RV, X.85.1) 


Rta, Satya, Param-Brahman are all synonyms and by rta is 
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meant the law of gravitation. The Earth is held in its position by 
gravitation. 


The BhümiSüktaofthe Atharvaveda (Satvalekar, 1944, p. 
597) also commences with the same idea. Let that Earth bless 
us with plenty, it is observed. The Earth supporting varieties of 
herbs shall protect us. That Earth which is containing the 
oceans and rivers and by which is food grown shall protect us. 
By then, the Aryan sages had classified the directions into eight 
and so they prayed that the Earth with all her eight directions 
protect them. They had probably spread to the east and south 
of the Indian mainland. The Earth is addressed as Visuambhara, 
meaning that she is the representative of the Universe. She is 
called Vasudha for she contained all the 8 vasus mentioned 
earlier. The Earth is also addressed as Hiranyavaksa meaning 
that the Earth has a gold bosom. The Earth is praised as jagato 
nivesani— one in whom the Whole Universe is present. She is 
described as holding Agni — which has already been described 
as the geothermal field. She is also described as holding Indra, 
i.e., the geomagnetic field. The Earth is described then as being 
present in the middle of the oceans (sedimentary rocks) and as 
one having magical movements. She is one enveloped by the sky 
or space and causing the force of gravitation. She is stated to be 
like ambrosia. An earth with so much of strength is praised for 
making the nation strong. That Earth which is being served day 
and night by rivers is requested to bless them. That earth 
mothered by A$vins and tread upon by Visnu and possessed of 
Indra is requested to pour water on the worshipper. 


The Earth is then described as wide, supporting forests, hills 
and mountains. The Earth is said to be, at places, white, dark, 
tawny and of variegated colour. The Earth is then described as 
raised at some places and lowered at other places. The sages, it 
is said, have treated them as the children of the Earth and 
worship the Earth for rains. 


The Earth is described as the progenitor of the people and 
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animals with two or four feet. The people have been identified as 
of five types. 


The divine fire is noted to bein the earth and in herbs, waters 
and rocks. The divine fire is also noted in all life. The divine fire 
causes heat in the daytime from the sky. The Earth with such 
divine fire is asked to give a long life and children. The Earth is 
noted to have a smell which is in the herbs also. The Earth is 
made up of rocks and dust as stated in the given statement: 


sila bhümira$ma pamsuhu sa bhumihi sandhrta dhrta 


Then the Earth is described as enjoying the six rtus, like grisma, 
varsa, Sarad, hemanta, Si$ira and vasanta. The earth is also 
described as the wife of rains, 


nidhim bibhrati bahudha guha vasu 
manim hiranyam prthivi dadatu me 


‘meaning, the Earth contains wealth and she is requested to give 
the worshipper golden gems. 


These statements indicate that the Vedic Aryans had close 
interaction with the earth and knew that the earth was fully 
responsible for their food and prosperity. They had recognised 
the changes in terrestrial scenery during the period of every two 
months — described by them as rius — ina yearly cycle. They 
could realise that the rtus were repeated once every year. They 
knew how to measure the year. They counted days against the 
movements of the luminaries. 


In the iconographic description of the Earth, she is shown as 
the consort of Mahavisnu, the other consort being Sri Devi. She 
is described as having various colours in different texts. A text 
mentions her in white colour, another in slightly bluish dark 
colour and yet another in the colour of sprouts of plants. It will 
be interesting to see what was the colour of the earth noted by 
Edgar Mitchell on his way to the moon in the 14th Apollo mission. 
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He has described the earth as a splendid blue jewel suspended 
against a velvet black sky (Murthy, 1992, p. 118). 


The Earth is described as a beautiful goddess bedecked with 
ornaments who has a pleasant countenance. She is described as 
having four arms and carryinga jewel pot, a pot filled with plants, 
a vessel filled with medicinal herbs and a lotus in her hands. She 
is described to be seated on four elephants of the four quarters. 
A different description ofthe earth is available in other texts. She 
is described as one wearing a karanda-mukuta type of crown, 
and red or yellow garments. Her eyes are compared to that of the 
lotus flower and her forehead is decorated with curly hairs. She 
is said to ride on the Cataka bird. She is sometimes described as 
golden-coloured and sitting under the kalpa-tree. 


The above concept of the earth is rather restricted. The 
beauty of the earth is indescribable — in the words of E. Mitchell 
(Murthy, 1992). The beauty of the earth with her forest-clad - 
mountains and on the banks of wide-flowing rivers, the high seas 
and mid-oceans, the top of the hills and mountain peaks, the 
beaches, the confluences of rivers, the river mouths joining or 
pouringinto the seas and oceans, the plains and mountain slopes 
etc. cannot be described in words. To confine such a source of 
beauty ina figure ofa small goddess with four hands is something 
improbable. She must be, for all purposes, described in her 
entirety — a globe. Nothing short of such a thing is capable of 
bringing the qualities of the Earth. She is a representative of the 
universe; she is the only planet directly available for the study of 
the universe and to realise the underlying truth. Thus, the earth 
holds almost all secrets of nature the unravelling of which will 
help us in understanding the universe. 


THE EARTH IN THE YAJURVEDA 


There are few references to the earth in the Yajurveda 
(Satavalekar, 1990, p. 397); however they are important as they 
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show the advancement made over the Rgvedic period. In kanda 
4, anuvaka 5, it is observed that the sage makes a request that 
inorganic material like rocks, soil, mountains, hills, sands, 
vegetation, gold, silver, iron, lead, tin, copper and steel be made 
available to him for the performance of sacrifices. In the same 
kandaand 6th anuvaka, it is stated that the earth which is also 
Indra be available to the sages for carrying out the sacrifices. 


The above statements have great significance in that the 
rocks, soils, hills and mountains as well as the metals as parts 
of the earth were well-known to the Yajurvedic sages. The 
examination ofthe ground of mountains and hills as well as ofthe 
soil, especially for the metallic ores of gold, silver, iron, lead, 
copper and steel, has been stressed. They must have located the 
ores of all these metals and also their metallurgical properties; 
otherwise they would not have been able to mention the metals 
by name. From the above it is evident that zinc metallurgy was 
not known to the Yajurvedic sages. Zinc metallurgy happens to 
be a little difficult. This science has been propounded by one 
Sakala as mentioned by Kautilya in his Arthasasira, but his 
treatise is not available to us today. As a result, the metallurgical 
skill of the Yajurvedic sages has not been fully understood. The 
mostastonishing factoris that the area occupied by the Yajurvedic 
sages must have been the marginal parts of the Indian Peninsula 
comprising the Punjab, the plains of the Himachal Pradesh, and 
Jammu and Kashmir hill areas of the Rgvedic times. In the 
marginal parts of the Indian Peninsula as far interior as Zawar in 
Rajasthan, very old workings for metallic ores are known. Gold 
appears to have been obtained by panning the alluvial sands of 
the Siwalik foothills of the Himalayas, whose ‘pepper and salt 
sandstones contain one to two grammes of it per ton of material. 
They got silver possibly as a byproduct of lead in the Zawar area. 
The iron amphibolite rocks found in these regions would have 
served them as iron ores. Some haematitic ores also served their 
purpose. They would have known steel-making from wrought iron 
by introducing carbon on second heating in kilns, as has been 
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found out in the manufacturing of wootz steel in Karnataka in the 
recent past. Copper metallurgy in the ores of Khetri in Rajasthan 
was also known to them. Bronze and brass alloys have not been 
mentioned in the Yajurveda; probably they are later to the 
Yajurvedic period. 


Almost all rivers originating in the Himalayas and draining 
the Siwalik hills carry minute amounts of gold and this alluvial 
gold has been very much praised in the Vedic literature. Even in 
the pan-Indianarea, gold was a rare commodity but its praise and 
utility surpassed that of almost all other metals. Similarly, 
Mercury, in Ayurveda-Rasasastra, has found maximum use in 
Indian medicine though its occurence in the country is almost nil, 
and it was obtained by barter from abroad. Similarly, gold is 
another commodity which was found in meagre quantities in 
India from the ancient times. The Hutti and Kolar mines in 
Karnataka have been identified as the suppliers of gold for the 
Harappan and Mohenjo-Daro civilisations. But all put together, 
indigenous supply of gold even when India was producing maximum 
of it was but negligible as compared to world production. 


These facts suggest that the Vedic sages were good ore 
hunters and metallurgists ata very early period in human history. 
No text of any comparative period — for the Vedas are the oldest 
in the library of mankind — could inform us about metallurgical 
skills as those of the Aryan sages. In later periods, they tried to 
produce imitations of metallic gold with an alloy of zinc and lead 
(brass) with 10 to 12 per cent of zinc — when the alloy gets a 
golden yellow colour (Hegde, 1991, p. 86). This alloy probably 
accounted for the ‘fabulous gold’ of the country in the early and 
middle ages which invited invasions. 


The most important issue is the availability of tin ore, 
cassiterite (called kastira) in Sanskrit. It is suggested by the 
author that the Tosham hill deposit might have accounted for a 
small quantity of alluvial tin in the area of Aryan origin. But the 
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pan-Indian civilisation might have accounted for tin from Burma 
(now Myanmar), Malaya, Sumatra and other places in the east 
and Afghanistan, Baluchistan in the mid-east. India within her 
present territory has very little quantity of tin ore (Murthy, 1991, 
p. 106). 


The Earth is also Indra, as has already been explained, as 
Indra meant the geomagnetic-electrical field encompassing the 
whole earth. Thus, the Vedic sages had mastered many a field 
of study including hunting, mining, metallurgy. etc. 


THE EARTH IS CALLED VASUNDHARA 


Ofthe 33 gods (traystrimsaddevah), the vasus constitute eight. 
These asta vasus are said to be Agni, Prthvi, Vàyu, Antariksa, 
Aditya, Dyau, Candrama and Naksatras. As such, the Earth is 
one of the asta vasus. But as She bears all the other vasus 
mentioned above, She is addressed as Vasundhara. The 
terrestrial fire, a face of the divine fire, which is also in the sun, 
and hence Aditya, and all the devas are noted to reside within the 
Earth as Vayu, Dyau etc. and they include the moon and stars. 
The Earth is formed of antariksa i.e., space. As such no other 
member of this group has the honour of being addressed as 
Vasundhara, except the Earth. It has been explained earlier that 
the other gods including the 11 Rudras and the 12 Adiyas, Indra 
and Prajapati are parts or specialities of Vayu; the Sun is in 
different sections of the zodiac; and Indra is the Earth. That 
Prajapati or Brahman is enclosing all these or is present in all 
these objects is known. Hence, all the gods of the Rgveda reside 
inthe Earth. The earth, therefore, enjoys a unique position in the 
Vedas. ; 


One of the most important aspects of these hymns is 
investing the earth with divinity. The earth is elevated to the 
position of a goddess. This is the most important distinction 
between the modern view in the study of the earth sciences and 
the Vedic view. In the modern study of the earth, the earth is 
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treated as a lifeless planet showing various movements around 
the sun along with other planets. But in the Vedic view, the earth 
is not lifeless. It is invested with the divinity of Indra, Agni, 
Varuna, Vàyu etc. All the planets, the moon and the sun are 
invested with divinity. Not only are they considered to be divine 
manifestations but also that the supreme subtle spirit called the 
Brahmanis seen as residing in all these celestial and terrestrial 
objects. Herein lies the difference in the conception of the 
universal objects as reflected in the philosophies of the East and 
the West. The Western philosophy has, as a result of the non- 
living conditions of all objects analysed by scientific acumen, 
arrived at the final 'space-time continuum' as the truth of the 
universe. But cracks have developed in that philosophy and they 
are in search of some other principle which can satisfy all these 
observations. But where Indian philosophy is concerned, the 
grounding in the Vedic deities made the people find the universal 
spirit in all the universal manifestations, both living and non- 
living. Hence, their final conclusion is that the field of Brahman 
is in existence in the whole ‘universe’, both living and non-living. 
The first data for both these kinds of philosophies is the same: 
a detailed study of the natural geological agencies and the 
planets, luminaries, stars etc. But while Indian philosophy has 
taken a course of lively discussions, the Western — which has 
come to be called scientific — philosophy has taken a dreary 
course and ended in a universe without life, with only an abstract 
‘space-time continuum’. 


It is rather difficult to reconcile these two dimensions of 
philosophy. It is not possible to think of the existence of life-force 
within the material world. At no stretch of imagination is it 
possible to feel the existence of life in natural forces like 
geothermal, geomagnetic, electrical and other fields. Similarly, 
it has been difficult to arrive at the idea ofa ‘living Earth’ with all 
the numerous forms of life on its surface. It would be rather 
difficult to substantiate the destructive activity of the earth 
through its storms, heavy rains, volcanoes, earthquakes etc. 
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Similarly, where its constructive activities are concerned, it is 
uncertain whether they are done intentionally by the earth or the 
activities occur subject to some unknown principle, which has 
not yet been understood by the geoscientists. The earth has a life- 
field within it; it must also have a field of mind — however subtle 
it may be. But it has not been proved; there is no means to prove 
it, except by way of certain inferences like the life supporting 
capacity ofthe earth. But there are certain other celestial objects 
— the other planets, for instance — which have no trace of life 
in them. Hence, they may be devoid of even the life-supporting 
capacity of the Earth. How then can divinity be invested in them? 


Theseare very tricky and, at the same time highly reasonable 
questions to be answered by students studying the earth. That 
such a thing is mentioned in the Vedas cannot be considered as 
evidence. All these aspects cannot be proved by physical 
experiments. Hence, the direct observations as well as empirical 
data have not been considered by Sayana as the substratum of 
the Vedas for he observes that: 


pratyaksonanumityava yastüpayo na budhyate 


But then it is the aim of modern students of the earth to 
reconciliate the concepts of the living and non-living universe. 


Though the geological agencies like the geothermal field, the 
hydrosphere, atmosphere etc. could be considered in the 
references to the Vedic deities and the prevalance of field of 
Brahman — which defies all kinds of description — as the 
living-non-living universe, there still appears to be something 
lacking in the oriental philosophy. The absence of such a 
complete understanding is declared as maya or ignorance. It is 
also said that by the realisation of the Brahman, nothing is left 
to know. Most of the rsis of the Vedic school have been known to 
be brahmarsis i.e., one who has realised the Brahman. Even 
they have notbeen able to solve many of the seemingly contradictory 
factors happening on the surface of the earth, for example, the 
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human misery due to the destructive activity of the various 
geological agencies. They have their Theory of Karma’ which 
does not have a strong base. And they also insist that the 
Brahmanhas nothing to do with the activities ofthe bhutagrama. 
It is just like any field force which has nothing to do with human 
values. Proving such a thing and realising such a fact does not 
lead anywhere. Hence, there is the need to combine the Eastern 
and the Western philosophical ideas especially in the context of 
life on the earth. Such a philosophy may appeal to the human 
mind and may be practicable as well. There is scope for a psycho- 
spiritual-material philosophy, considering all aspects of the 
Universe. 


It is noted in the Taittiriya Upanisad that the Brahman is 
the concept of satyam-jnanam-anantam, meaning that the 
eternal truth of knowledge is Brahman. It includes the human 
psyche also whenit describes the manomayashell. The Brahman 
is still subtler, it is observed, and is beyond vijrianamaya shell, 
i.e., even transcending the scientific perceptions. Even then the 
field of Brahmanis noted to be not responsible in any way for the 
worldly activities. ‘Worldly’ is taken as ignorance. Transcending 
the level of ignorance and realising Brahman takes one beyond 
time and space. Hence, no scope for any other philosophy is 
mentioned. Thus, the Earth is the basis of all realisations. 


One of the most important or the most important hymn in the 
Rgveda which considers the earth as the foundation to discuss 
the nature of the Creator is given below (Griffiths, 1986): 


Who hath beheld him as he sprang to 
being, seen how the boneless one 
supports the bony? 

Where is the blood of Earth, the life, the 
spirit? who may approach the man 
who knows, to ask it? 

Formed with twelve spokes, by length of 


| 


a 


"M .. 


96 Vedic View of the Earth 


time, unweakened, rolls round the 
heaven this wheel of during Order. 
Herein established, joined in pairs together 
seven hundred sons and twenty 
stand, O Agni. 
(RV, 1.164.4-11) 


The boneless one is the unsubstantiated, i.e., the prakrti or the 
Nature and the bony is the substantiated one — the visible 
universe, the representative of which is the earth. In these 
hymns, Rsi Dirghatamas question as to how life on the earth 
originated with blood and spirit and who knows the truth ofit. Not 
only is the question concerned with the manifest universal origin 
but it also enquiries about life on earth. This question was not 
asked in the Western world nor even thought of earlier than the 
nineteenth century and the answer was obtained only in the early 
partofthis century. The same was accomplished by the Upanisadic 
sages eons ago in India. They arrived at conclusions in line with 
those of the West but these were substantiated by the concept 
of the life-spirit leading to the Brahman. 


The life-supporting capacity of the earth cannot be 
substantiated if we do not consider that life exists in the earth. 
This does not mean that life does not exist in other planets where 
life has not been reported. Life exists in them also but the 
necessary conditions for its manifestation might be absent in 
them or life in some other form may exist in those bodies. In any 
case, the Vedic students of the earth rightly consider the earth 
as being governed by a field of life. 


The concept of ‘divine earth’ is due to the Rgvedic sages. That 
the earth represents a tiny form of the vast universe is also due 
to them. These are absolutely new to modern science studies of 
the Earth which have accepted the latter observation but not the 
former. 


The Rgvedic hymn given above is important from the view of 
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measurement of time. Earlier, they noted six rtus; now they note 
12 months of the year called spokes of the wheel. Further, the 
day and night in pairs are described herein as seven hundred and 
twenty sons, meaning 360 days and nights pairs. Perhaps this is 
the first measure of time of a year found in any literature. They 
have scrupulously, in ascertaining the time for their sacrifices, 
maintained a correct measure of time. The early lunar calendar 
was slowly blended into a later solar calender for a still later luni- 
solar calendar, the measure of which made them keep perfect 
time for their sacrifices. The naming ofthe solar months in Vedic 
period as Madhu, Madhava etc. appears to be an extended 
observation on the terrestrial scene from the rtus. And the 
nomenclature of the lunar months is found based on the star 
during which the full moon appeared, e.g. ASwayuja, Karttika 
etc. Thus, according to Shamasastry (1936, p. 61), "The mean 
periods of the Vedarigajyotisa, thus adjusted, are so perfect 
that they could have been observed for 10,000 years without an 
year going wrong by a single day". Thus, the movements of the 
Earth helped the Vedic students form a perfect calendar. 


The solar sweep of the earth has been described as seven 
houses and they are named as the seven metres of the Vedic 
mantras including the Gáyatriwhich could be substantiated by 
the shadow of gnoman. That such an earth protects us is the 
meaning of rk. no. 16 of hymn 22 in Mandalal. The rkno. 15 of 
the same hymn describes the earth as a vast spread and the 
dwelling place that affords no botheration. Such an Earth is 
requested to bestow peace on the sage. The 13th ric of the same 
hymn also makes an observation on the Earth. She is requested 
to help the sage in performing the sacrifice with her products, by 
which the sage can get plenty. Similarly, there are numerous rks” 
which describe the earth in many terms and the meanings of such 
terms make us believe that the Vedic bards had a very close and 
highly appreciative tone in their compositions on the earth. They 
even went to the extent of questioning the Creator who made 
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mountains like the Himalayas, the rivers and the watersheet of 
the earth, and presented their respectful oblations (as in rk no. 
4, Hymn 121, Mandala X). 


Itis difficultto estimate the sea change in the concepts ofthe 
Rgveda and the Upanisads. Though there are the Brahmanas 
and the Aranyakas to bridge the gap, itis hardly enough to trace 
the most fascinating evolution of ideas during the conceptual 
renaissance in the later Vedic and post-Vedic periods. A 
considerable amount of literature must have been in existence 
which have been omitted by later authorities or destroyed. The 
concept ofthe 33 gods has been done away with and the five most 
important of them came to be recognised in later times. Of the 33 
gods, Agni, Prthvi and Vayu were considered the most important, 
as also Antariksa. To this group, Apas was also added. They 
abandoned the concept of Indra, Rudras and Adityas in favour of 
theabove. What prompted them to do so and why they abandoned 
the others is a matter of serious concern and we do not have any 
literature to enlighten us on the subject. 


Antariksa 


In the earlier chapters it has been shown that the Rgveda 
essentially deals with poetry of physical geology. The Rgvedic 
hymns are the earliest compositions of the Aryans and they are 
concerned with the physical-geological agencies that the Aryans 
came across in the lap of the western Himalayas, especially in 
present-day Punjab, Himachal Pradesh and Jammu and Kashmir. 
The early Aryanisation of India extended the observations of the 
Aryans to the mainland of India. Later literature could claim to 
be Vedic and post-Vedic literature consisting ofthe main aspects 
of the physical geology of India in prose and poetry. 


Modern geological observations, especially physical geology 
dealing with the origin, evolution and denudation of the surface 
of the earth, do not include a discussion on the space aspects of 
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the earth. This was accomplished by the Vedic bards. The Vedic 
bards considered the duo of the earth and sky when they spoke 
of Dyava-Prthviin many süktas. From the beginning ofthe Vedic 
thought, the Aryans related the earth with the space or sky. 


According to Amarasimha (Lewis Rice, 1970, p. 407) there 
are 21 synonyms for the sky in Vyomavarga. They are Dyo, 
Divau, Abhram, Vyoma, Puskaram, Amabaram, Nabhah, 
Antariksam, Gaganam, Anantam, Suravartma, Kham, Viyat, 
Visnupadam, AkaSa, Vihayasi, Vihayasa, Naka, Tarapatha, 
Sabdagunah, Meghadvaram and Mahabilam. 


In the Rgveda the heaven and earth are called ‘father’ and 
‘mother’ who never grow old. They have been described as great; 
they are broad and vast abodes, according to Macdonell (1976). 
They have been described as divine bowls. 


The same idea is taken by the Taittiriya Upanisad in the 
Siksavalli, third anuváka. Discussing the Adhilokam, the 
earth is noted as the earlier form and the sky as the later form, 
and connected by space they are inducted by air or atmosphere. 


A discussion on space or sky is very terse. What is space? It 
is that medium which accommodates the manifest universe. It 
is characterised by the quality of sound according to Taittiriya 
Upanisad. It is noted to give rise to the earth through Vayu, Agni 
and Apas. The concept of space and time in Indian philosophy has 
been discussed by Pandurangi (1988, pp. 244-47). Indian logic 
applied to the discussion on space has many interesting results. 
The Nyayavaisesilca school considers both space and time as 
primary and separate categories of being. These are treated as 
eternal entities. Space and time are all-pervasive in the sense 
that they are co-extensive with the entire matter, all events and _ 
actions, and a new word vibhu is employed to describe it. The 
term dik is used to indicate space while akasa is used for a 
substance that is the locus of sound. In Pürvamimarnsa, space 
is used in the sense of a substance that is an evolute of sound. 
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The term akasa is not used in the sense of space in both these 
systems. While Nyayavaisesilca considers both space and time 
as inferred, Mimamsa states that both space and time are 
perceived according to the senses along with the objects. Sarichya 
holds two views about space and time. One view is that there are 
nospaceand time either as separate entities or aspects of matter. 
The primordial matter (prakrti) evolves with objects, events and 
activities which cause the notions of extention and duration. The 
other view is that there are two levels of space and time, viz., 
akhandaand sakhanda. The akhandais one continuous block 
oftime and space while the sakhandais the divisible space and 
time. The first is an aspect of prakrti while the second is the 
comprehension of akaSaunder certain conditions. The first view 
that there is no space and time is akin to the Advaitic view. The 
Samkhya school relates space and time to the process of 
evolution of primordial matter. Hence, the need to consider them 
as separate entities. Dvaitaand VisSistadvaita schools consider 
the primordial matter as the basic category of being; while the 
former school considers space as separate entity and time as 
derived of it, the latter holds the just opposite view. The space 
is called avyakrtakasa and dik is a natural division of it. The 
Dvaita school does not accept the akhandakala. Each moment 
is all-pervasive but not eternal. Every moment perishes to make 
room for the next moment. Time is envisaged asa close associate 
of continuous evolution of matter and is known intuitively. 


According to the Advaita school, the concept of space and 
time are the effects or aspects of avidya. The space itself is the 
reflection of Brahman. Since avidya and its effects are not real, 
space and time are not real. 


There is another dimension of the concept of akasa. In the 
sixth anuvaka of Sksavalli of the Taittiriya Upanisad, it is 
observed that akasais hrdaya or manas, i.e., mind. It is noted 
that the internal mind is akasa sa ya eSontarhrdaya akasah 
— that the internal mind is recognised as atman, a reflection of 
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the Brahman as per the Advaita school. It means that the 
internal mind of a person is a common field for all living beings. 
It speaks the truth of universal nature — that is, the universal 
mind forms the internal mind and the universal mind is nothing 
but akasa. 


According to modern science, space — which is a medium for 
light to propagate — bends near celestial objects (Hawking, 1994, 
p. 198). Hence, the space-time continuumis a most fundamental 
object which generates and destroys the material or visible 
universe. The Samchya school which noted the primordial 
matter as fundamental differs from the modern scientific ideas. 
So do the Dvaita and Visistadvaita schools which consider the 
primordial matter as a basic category. The Nyayavaisesika 
school considers both space and time as primary and hence, it 
is nearer or closer to the modern scientific view; however, it 
differs in its assertion that they are separate entities. 


Applications of modern technology to the theory of space has 
brought about a revolution in modern science. By the advancement 
in space science it has been possible to study the planetary 
bodies of the solar family and the moon in great detail. Space 
navigation is becoming real and the 21st century may witness 
space travel as a common affair, a routine matter. 


In spite of spectacular advancements in space science, there 
is much to be understood about space. No or little advancement 
has been made in modern science regarding the direction of origin 
of space and its nature. What is it that we call antariksaor space 
is not yet certain. Its subtlety necessitates a very deep study. Is 
there any fundamental or subtle medium other than space out of 
which space originates? This is to be examined. In any case, this 
has posed a challenge to modern science. But in Indian philosophy, 
the field of the Brahman is noted to be the real and the most 
fundamental thing, the reflection of which is space. A discussion 
on the field of the Brahman as per the Advaitic school of Indian 
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philosophy is beyond the scope of the present work. Modern 
science may need some more time before it finally realises the 
field of the Brahman. 


Apah 


Natural waters including the rains, rivers and oceans fascinated 
the Aryan sages very much. They have described them in their 
Ab süktas, Parjanya sukta, Nadyah sükta etc. All these 
divisions of hydrosphere have been elevated to the level of 
Goddesses and Gods. They have been described as mother and 
recognised as celestial as well as terrestrial. They have the sea 
as their goal. Varuna is supposed to move amidst them and the 
divine fire is called the son of waters. They are supposed to 
bestow remedies for ill-health, and wealth, strength, long-life 
and immortality. 


In modern geology the hydrosphere is known to occupy two- 
thirds of the surface of the earth and it acts as a powerful 
geological agent in the process of weathering and transportation 
and in the development of sedimentary rocks. The action of each 
form of water like the rain, the rivers, glaciers, oceans, dew, fog, 
ice etc. has been detailed. The cycle of water in the form of 
evaporation from the sheet of water and from the oceans, 
formation of clouds, rains from clouds, and rivers and streams 
again joining the oceans has been well brought out in the Vedic 
compositions along with the copious description of the vivid rain 
clouds discharging the waters attended by thunder and lightning 
in terms of god Indra. Though the Vedic bards recognised the 
various manifestations of water on the surface of the earth, the 
present version of the Rgveda does not bring out the action or 
effects of dew, fog, ice, glaciers etc. [lyers (1911, p. 199) 
description of glaciers as Indra is untenable]. It is confined to the 
rains, rivers, streams and oceans. The occurrence of floods and 
innumerable streams soon after a heavy downpour, which is 
common in varsa-rtu or the rainy season even to this day, is 
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noticed. But the Vedic compositions do not give a detailed 
description of the geological activity ofthe various manifestations 
of water as known to physical geology today. Nevertheless, by 
instilling divinity in them and extolling their universal properties, 
the Vedic literature bring before our eyes the action-packed, 
forceful, living nature of these manifestations. 


PARJANYA 


There is a full sükta describing the rains. Therein, the sage 
invites rains for the growth of crops (Griffiths, 1986). 


The bull (cloud) roaring loud, swift to send his bounty 
lays in the plants the seed for 
germination (RV, V.83. 1) 


He smites the trees apart, . . . 
all life fears who wields the mighty 
weapon. (RV, V.83.2) 


Like a car-driver whipping on his horses, 

he makes the messengers of rain spring 
forward 

Far off resounds the roaring of the lion, 

what time Parjanya fill the sky with 
rain-cloud (RV, V.83.3) 


Forth burst the winds, down come the 
lightning flashes: the plants shoot up, 

the realm of is streaming. 

Food springs abundant for all living creatures, 
What time Parjanya quickens earth 

with moisture (RV, V.83.4) 


Thou at whose bidding earth bows low 
before thee... 
At whose behest the plants assume all 
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colours... 
(RV, V.83.5) 


Send down for us the rain of heaven, ye 
Maruts, and let the Stallion's flood 
descent in torrents 
Come hither with this thunder while thou 
pourest the waters down .... 

(RV, V.83.6) 


Thunder and roar: the gem of life deposit. . . . . 
Thine opened water-skin draw with thee 
downward, and let the follows and the 
heights be level. 

(RV, V.83.7) 


Lift up the mighty vessel, pour down water, 
and let the liberated streams rush 
forward. 
Saturate both the earth and heaven with 
fatness and for the cows let there be 
drink abundant... . 

(RV, V.83.8) 


Thou hast poured down the rain flood, 
now withhold it. Thou hast made desert 
place fit for travel. 
Thou hast made herbs to grow for our enjoyment; 
WE ov 
(RV, V.83.10) 


Thus a vivid description is provided of the torrential rains 
attended by their roaring thunder and forming numerous streams, 
elevating the low ground and lowering the high ground to keep a 
levelled ground. The direct relation between the vegetation and 
the rains has been noted. Similarly, a rk. describes the waters 
of rain treated by the sun as ambrosia and full of healing powers. 
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I call the waters, Goddesses, wherein our 
cattle quench their thirst 
(RV, 1.23.18) 


Amrit is in the waters; in the waters 
there is healing balm. 
(RV, 1.23.19) 


RIVERS 


There are several compositions in the Rgveda describing the 
rivers as directly connected with the rains (Griffiths, 1986). 


From her descend in streams the seas of 
water: thereby the world's four regions 
have their being 
Thence flows the imperishable flood 
and thence the universe hath life. 
(RV, I.164.42) 


Further, itis mentioned that the river Sarasvati brings prosperity 
due to rains. 


Wealth-giver, treasure-finder, free bestower: 
bring that Saraswati, that we may drain it. 
(RV, 1.164.49) 


Numerous streams are referred to — 
Of ninety rivers and of nine . . . .. (RV, 1.191.13) 
The incessant activity of the streams is described: 


The streams unceasing flow . .. . . 
Day after day goes on the sheen of waters. 
What time hath past since they were 
first set flowing? 

(RV, II.30.1) 
Cutting their path........ 
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day after day flow to their goal 
the rivers. (RV, 11.30.2) 


The association of wind with rain and rivers is brought out: 


Saraswati... with the Maruts allied... 
(RV, 11.30.8) 


and the river Sarasvati has been described in superlative terms: 


Forth from the bosom of the mountains 
eager as two swift mares with loosened 
rein contending 
Like two bright mother cows who lick 
their youngling, Vipasha and Sutudri 
speed down their waters. 
Flowing together, swelling with your billows, 
O lucid streams, each of you seeks 
the other. 
(RV, III.33.1) 


There is a complete hymn to the river Sarasvati. 


She (Saraswati) with her might ..... 
hath burst with her strong 
waves the ridges of the hills 
(RV, VI.61.2) 


Whose limitless unbroken flood, swift 
moving with a rapid rush, 
Comes onward with tempestuous roar 
(RV, VI.61.8) 


Yea, she most dear amid dear streams, 
Seven-sistered . . ... 
(RV, VI.61.10) 


Marked out by majesty among the Mighty 
ones, in glory swifter than the other 
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rapid streams. 
(RV, VI.61.13) 


The river Sarasvati is described as an iron fort in another hymn: 


The stream Saraswati with fostering current 
comes forth, our sure defence, 
our fort of iron, 
As on a car, the flood flows on, surpassing 
in majesty and might all other waters. 
(RV, VII.45.1) 


The purity of the waters of Sarasvati is described thus: 


Pure in her course from mountain to 
the ocean, alone of strearas Saraswati 
hath listened. 
(RV, VII.45.2) 


The cleansing nature of the rivers has been noted as: 


Forth from the middle of the flood the 
Waters — their chief the Sea-flow 
Cleansing, never sleeping. 
(RV, VII.49.1) 


Waters which come from heaven, or those 

that wander dug from the earth, or 

flowing free by nature 

Bright, purifying, speeding to the Ocean... 
(RV, VII.49.2) 


The river Sindhu and others have been described in another 
sukta thus: 


The rivers have come forward triply, seven 
and seven. Sindhu in might surpasses 
all the streams that flow. 
(RV, X.85.1) 


108 Vedic View of the Earth 


Varuna cut the channels for thy forward 
course, O Sindhu, when thou rannest on 
to win the race 
Thou speedest over precipitous ridges of 
the earth, when thou art Lord and Leader 
of these maving floods. 
(RV, X.85.2) 


His roar is lifted up to heaven above the 
earth: he puts forth endless vigour with 
a flash of light 
Light floods of rain that fall in thunder 
from the cloud, so Sindhu rushes on 
| bellowing like a bull. 
HE (RV, X.85.3) 


iN ) O Sutudri, Parushni, and Saraswati: 


With Asikni, Vitasta, O Marudvridha, O 
Arjikiya with Susoma . ..... 
(RV, X.85.5) 


First with Trstàma thou art eager to flow 
forth, with Rasa, and SuSartu, and with 
Svetya here 

| With Kubha: and with these, Sindhu! 

Li and Mehatnu, thou seekest in thy course 

| Krumu and Gomati 


(RV, X.85.6) 


| | Flashing and whitely-gleaning in her 

IN mightiness, she moves along her ample 
volumes through the realms 

Most active of the active, Sindhu unrestrained 
Coi BORSE 775 a beautiful, fair to see. 


f (RV, X.85.7) 


KL EURU... 


Thus, most of the rivers flowing in the region of Brahmavartta 
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have been described by the Aryans in their first understanding of 
the rivers. A modern critic of geology may find many details 
missing in these descriptions. But it must be remembered that 
these hymns are the oldest oftheir kind and the earliest human- 
river interactions. They may well be considered as the first 
lessons in physical geology of the Brahmavartta area. They are 
the most beautiful versions of any physical geo-poetic literature 
found on the earth. 


The above facts suggest that there must have been many 
other compositions by other sages who lived amidst the natural 
beauty but they are not available to us today. They might have 
been excluded by Badarayana during his editing to retain only 
those useful for performing sacrifices. In any case, they might 
have been lost for ever. 


SEA WATERS 


The cleansing and active nature of the sea waters have been 
described by the sages thus (Griffiths, 1986): 


Forth from the middle of the flood the 
Waters — their chief the Sea-flow 


cleansing, never sleeping. 
(RV, VII.49.1) 


Waters which come from heaven, or those 
that wander dug from the earth, 
or flowing free by nature, 
Bright, purifying, speeding to the Ocean. 
(RV, VII.49.2) 


The importance of waters in the development of crops and growth 
of vegetation was recognised by the Vedic sages. Their ability to 
cure sickness and diseases was also recognised. The various 
rivers of the Brahmavartta and their flooding nature, roaring 
movement, thunderful rains, confluences, the effect of erosion of 
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the banks and mountains etc. have been vividly described. The 
destructive activities of the rains and rivers assisted by the wind 
have been brought out. The sea as their receptacle has been 
defined. 


More than all, the cleansing effect of the rivers has been 
recognised. The importance of water, i.e., pure water, for human 
health and environment is a matter to be appreciated. The water- 
cycle was known to them. Located in Brahmavartta, the wide, 
flowing rivers acted as a fort or a barrier for outsiders in case of 
an entry into their land. They were not satisfied in their prayer to 
the rivers in an ordinary sense hence, they elevated the river 
Sarasvati to godhood and as the best of mothers. Such a concept 
inrespect ofa river is not found in modern science in spite of these 
rivers acting as the nerve centres of nations. Modern science is, 
oflate, beginning to understand the environmental importance of 
the rivers and other manifestations of waters. There is hardly any 
substitute for pure, sparkling water. Its importance in maintaining 
human and animal health has been only recently understood by 
modern science. But this was realised way back by the Vedic 
sages. One of the Vedic statements daily used in prayer is the 
following (Griffiths, 1986): 


The waters have their healing powers, the 
waters drive diseases away. 
The waters have a balm for all; let them 
make medicine for thee. 
(RV, X.137.6) 


Another of the hymn observes that these waters are the most 
benevolent and they are able to cure all diseases; they are also 
the agents to bring prosperity to the nation and they flow as 
national ambrosia. 


These facts by the sages reveal that they had a profound 
understanding of the value of these geological agencies. They did 
not treat them only as geological agencies which result in 
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geological changes in the long time. But the sages gave an 
importance to them that even modern science did not accord 
them till recently. Environmental science is an area of study of 
very recent origin. Till the recent development of this field, the 
importance of these geological agents in keeping the land clean 
and maintaining public health was not much appreciated. But 
the Vedic sages accorded them importance a long time ago. 


That the three rivers, Ganga, Yamuna and Sarasvati meet at 
Allahabad (Triveni or Prayaga) was and is an idea among the 
Hindus who believe that if one leaves his mortal body in this 
sangam or confluence one will be immortalised. But one finds 
only the Ganga and Yamuna rivers meeting here. One will, 
however, be told that the river Sarasvati is joining them at the 
bottom as supta-nadior sleeping river. It is well-known that the 
river Sarasvati originated in the Western Himalayas and draining 
the northern districts of Ambala and flowing through the states 
of Rajasthan and Gujarat towards the south-west, joined the 
Arabian Sea at the Prabhasa Ksetra (Bhargava, 1864, p. 157). 
Since the river Sarasvati is not found today, many believe that it 
is a myth. But it is not a myth but a geological truth (Murthy, 
1980, pp. 189-92). The existence of river Sarasvati has been very 
much described in the Vedas and Krishnan (1968, pp. 555) has 
observed that the "withdrawal of the waters from the Sutlej and 
possibly from Jamuna, dried up the Saraswati". 


The river Ganga has been declared the most sacred river in 
the world. It is worshipped in every Hindu house and a Hindu 
believes that taking a spoon of Ganga water at the time of death 
will liberate him from the shackles oflife and death. The physics 
ofthe waters ofthe river Gangà is something evasive. The waters 
of the Ganga is known to be repellent to mosquitoes. The waters 
kept in copper vessels will not get dry for decades while the 
waters of Yamuna and other rivers get micro-organisms ina short 
time and dry up. The Ganga water is antibiotic and dead bodies 
thrown into it get decomposed and the river water does not get 
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polluted for a long time. The Ganga water has such qualities that 
itgets purified automatically — most probably due to its calcium- 
rich condition. 


The river Ganga is a recent river compared to the river 
Sarasvati described in the Veda. All the attributes of the river 
Sarasvati are true of the river Ganga also. Its late mention in the 
Vedic literature appears to coincide with the extinction of the 
river Sarasvati. While there are several hymns and rks describing 
the river Sarasvati in the Rgveda, only one rk. (No. 5 of hymn no. 
75 in Mandala X) mentions the river Ganga by name along with 
others. 


Bhargava recognises four seas in the Rgveda. They are the 
Arvavat, the Paravat, the Sarasvat and the Saranyavat to the 
east, west, south and north respectively. According to him 
(Bhargava, 1964), there were extensive geological changes towards 
theend of the Rgvedic period that resulted in almost the present- 
day distribution of land and oceans, rivers and mountains — some 
events of which have been described in the Mahabharata. the 
Ramayanaand the Puranas. He relates the extinction of several 
rivers including the river Sarasvati, some of its tributaries and 
the seas due to the upliftment of some of the land portions and 
subsidence of some others. The sinking ofthe Vindhya mountains 
connected with the story ofthe southern march of rsiAgastya and 
the slow rising of the Himalaya mountains which probably were 
not so high as they are today are the effects of various geological 
changes. It will be an exercise to trace these geological changes 
from the viewpoint of Vedic and post-Vedic literature. 
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THE GRAHAS 


THE Vedic school believed that the earth isa representative of the 
universe and named the earth Visuambhara. When once the 
relationship of the earth to the universe was established, the idea 
that the earth is a separate entity to be studied exclusively was 
given up. Even in the Dyavaprthvihymns, the earth is considered 
along with the heaven. This concept ofthe earth in relation to the 
universe is as old as the Rgveda which paved the way for a geo- 
cosmic theory in the Orient. The idea ofa disc-like earth floating 
on water is as old as the Babylonian period. It was modified by 
Homer into a 'spherical universe’. Pythagoras also considered the 
earth as spherical and this view was accepted by Plato and 
Aristotle. This paved the way for a scientific cosmogony in the 
West during the middle of the seventeenth and eighteenth 
centuries Ap. The most important Theory of the Earth’ in that 
period was given by Descartes inhis Philosophe Principle( 1644) 
as per C.A. Ronan (1964, p. 232). He said that the various bodies 
of planets were originally glowing masses like the sun, the earth 
being no exception, and they possessed anucleus of incandescent 
self-luminous mass of matter of which the middle zone was 
composed of an opaque solid substance which had initially been 
liquid in condition and the outer zone was of solid crust (Murthy, 
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1987). He explained at length the disposition of various planets 
around the sun and expressed some ideas about volcanoes and 
the occurrence of earthquakes — as due to the escape of internal 
heat of the earth along with volatiles. C.A. Ronan (1964) informs 
us that Leibnitz developed the theory (Acta Eruditarium, 1639). 
He observed that the mountains were formed by the irregular 
development of the early crust and the erosion of these parts 
caused the sedimentary rocks among other things. While no 
such ideas emerged in the Orient, the Rgvedic school made 
some observations on the celestial bodies, the most important 
ofthem being the luminaries. There are a number of hymns to the 
sun and the moon and a few hymns to the other planetary bodies 
as well. Here, the concept behind these celestial bodies will be 
brought out to understand the earth and other universal bodies. 


Savitr, Aditya, Pusan, Visnu 


The sun has been one of the most important — rather, the most 
important — celestial body described in the Rgveda. Almost all 
the kula-mandalas contain a description of the sun towards 
which the Rgvedic sages seem to have had a special attraction. 
So much so, the sun is praised in all the three Vedas. The 
Gayatri— the most fascinating mantraor the rk— is attributed 
to the sun. This was composed by rsi Vi$vàmitra and forms the 
third Mandala, 62nd Hymn, 10th rk of the Rgveda. The 
celebrated Gayatri hymn is employed when initiating a student 
to Vedic studies with a ‘new eye’ (Upanayana). 


According to Amaralcosa, the following words are synonymous 
with the sun: Sūra, Sürya, Aryama, Aditya, Dvadasatma, Divakara, 
Bhaskara, Ahaskara, Bradhna, Prabhakara, Vibhakara, Bhasvan, 
Vivasvan, Saptà$va, Haridasva, Usnara$mi, Vikartana, Araka, 
Martanda, Mihira, Aruna, Pusan, Dyumani, Tarani, Mitra, 
Citrabhanu, Virocana, Vibhavasu, Grahapati, Visampati, 
Ahahpati, Bhanu, Hamsa, Sahasraméu, Tapana, Savita, Ravi, 
Karmasaksi, Jagatcaksu, Am$umali, Trayitanu, Pradyotana, 
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Dinamani, Khadyota, Lokabandhava, Surottamma, Damanidhi, 
Padminivallabha and Hari. 


It is very difficult to estimate the extent to which the Vedic 
bards were concerned with this super celestial body which is 
closer to man. According to Macdonell (1976), 


He is preeminently a golden deity: the epithets golden- 
eyed, golden-handed and golden tongued are peculiar to 
him. He has mighty golden splendour which he diffuses, 
illuminating heaven, earth and air. Shining with the rays 
of the Sun, yellow-haired, Savitr raises up his light 
continuously from the east. His ancient paths in the air 
are dustless and easy to traverse. He observes fixed laws; 
the waters and the wind are subject to him. The other 
gods follow his lead; and no being can resist his will. 


Further, Macdonell (1976) states that 


Sürya himself is also often called the eye of Mitra and 
Varuna, as well as of Agni and of the gods. He is the soul 
of all that moves or is stationary. His car is drawn by 
seven swift mares called harit bays. His father is Dyaus 
or Heaven. He is a gem of the sky, or a variegated stone 
in the midst of heaven. He dispels the darkness. He 
measures the days and prolongs life. He drives away 
sickness, diseases and evil dreams. All creatures depend 
on him. 


Many qualities of Pusan are identical with those of the sun but 
Macdonell (1976) remarks that his individuality is vague and his 
anthropomorphic traits are scanty Sürya is noted to be the 
husband of Piisan and he is connected with the marriage- 
ceremony in the wedding hymn (MandalaX, Hymn 85). With the 
golden aerial ships, Pusan acts as the messenger of the sun. 


Visnuisa subordinate god in the Rgveda. The central feature 
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of his nature consists in his three steps, two of which are visible 
and the third is described as an eye fixed in the heaven shining 
brightly. Macdonell (1976) remarks that there is no doubt that 
these three steps refer to the course of the Sun and, in all 
probability, to its passage through the three divisions of the 
world — earth, air and heaven. Visnu sets in motion, like a 
revolving wheel, his ninety steeds (days) with their four names 
(seasons) whichis anallusion to the three hundred and sixty days 
of the solar year. He is the personification of the sun. 


The Rgvedic references to the above concept are (Griffiths, 
1986): 


Neon cloud born god. 
(RV, 1.42.1) 


His bright rays bear him up aloft... . 
(RV, 1.50.1) 


The constellations pass away, like thieves, . 
together with their beams, 
Before the all-beholding Sun 

(RV, 1.50.2) 


His herald rays are seen afar refulgent 
Like flames of fire that burn and blaze. 
(RV, 1.50.3) 


Surya hath yoked the pure bright Seven, 
The daughters of the car, with these, 
His own dear team, he goeth forth. 
(RV, 1.50.9) 


The seven daughers (or mares, steeds) are the seven different 
colours ofthe whitelight which are expressedas the rainbow (the 
‘VIBGYOR). The explanation of the rainbow was brought out by 
Newton in the seventeenth century. It is not known whether such 
a concept existed in any other literature ofthe world in the period 
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contemporary to the Vedic times and in later periods. 


Sürya is described as one who cures heart diseases in a 
hymn. The sun is also requested to cure jaundice. 


Sürya, remove my heart's disease, take from me 
this yellow hue. 
(RV, 1.50.11) 


How these diseases are connected to the sunis a very fascinating 
matter. Whether the climatic changes cause these diseases of 
which one gets cured when the sun causes further changes in the 
climate, favourable to man's health, is a matter for research 
especially from the point of view of environmental sciences. 


In another hymn, the Sun is called the eye of Mitra, Varuna 
and Agni. 


The brilliant presence of the Gods hath 
risen, the eye of Mitra, Varuna and 
Agni. 
The soul of all that moveth not or moveth, 
the Sun hath filled the air and earth 
and heaven. 
(RV, 1.115.1) 


Here the Sunis described as the soul ofthe moving and stationary 
world, the living and non-living. 


The Visnu aspect of the sun who sweeps the earth, heaven 
and the mid-air by his rays is given: 


I will declare the mighty deeds of 
Vishnu, of him who measured out the 
earthly regions. 
Who propped the highest place of 
congregation, thrice setting down his 
footsteps, widely striding. 
(RV, 1.154.1) 
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His who sirodes, widely pacing. with 
three steppings forth over the realms of 


earth... 
(RV, 1.155.4) 
The sun's control of the weather is mentioned as given below: 


who guides the Marut hosts. 
(RV, 1.156.4) 
The might of the sun as a perfect follower of natural law is given 
in the following rk. 
Mighty through Law, Adityas, is your 
greatness... 
(RV, 11.27.8) 


There is a rk. which states that the Law of the Sun is followed 
by the waters, the winds, and the Sun brings about the seasons. 


Even the waters bend them to his service: 
Even this wind rests in the circling 
region. 
(RV, 11.38.2) 


and parted seasons. 
(RV, II.38.4) 


Him whose high Law not Varuna nor 
Indra, nor Mitra, Aryaman, nor Rudra 
breaketh. 

(RV. 11.38.9) 


This law is the rta reflected in the cycle of the seasons and it is 
set by the Sun. This law cannot be broken by any other god. 


The control the sun exerts on the formation and movement of 
clouds of rain is described: 


To lofty hills thou sendest those whom 
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Indra leads, and gives fixed abodes with 
houses unto these. 
However they may fly and draw themselves 
apart, still Savitr, they stand obeying 
thy behest. 

(RV, IV.54.5) 


The effect of eclipses caused by Ràhu is described: 


O Surya, when the Asura's descendent 
Swarbhanu, pierced thee through and 
through with darkness 
All creatures looked like one who is 
bewildered, who knoweth not the place 
when he is standing. 

(RV, V.40.5) 


The establishment of the period of time of a year is attributed to 
Mitra-Varuna: 


They who have established year and month 
and then the day, night... 
(RV, VII.66.11) 


In another hymn, according to rsi Hiranyastupa, the Sun is 
described as the one that sets forth for the dark worlds in his 
golden chariot, observing the whole universe, to set the immortals 
and mortals in their respective places. 


Throughout the dusky firmament advancing, 
laying to rest the immortal and the mortal, 
Borne in his golden chariot he cometh, 
Savitr, God who looks on every creature. 

(RV, 1.35.2) 


The solar study which started in this manner in the Rgvedic times 
continued in the Yajurvedic and Atharvavedic times. Through the 
saura and mahásaura hymns, the Gayatri and Brahmastra 
mantras, the Aditya Hrdaya in the Valmiki Ramayana etc., 


1 


120 Vedic View of the Earth 


solar studies continued; but a positive outlook as the result of a 
scientific point of view did not come about. Writing about 
astronomers before the Greeks, C.A. Ronan (1964) observes, "At 
any rate we can give ita name and we shall call it the ‘Sun’. Clearly 
itis a body of great power; it gives us warmth and provides us with 
the periods of daylight; and, in addition, it is far and away the 
brightest of all the bodies which shine on the earth from above. 
If we take the next step and think of it as a god of life and power, 
whois to say we are wrong? Who can deny that the sunis not what 
we claim?" In the above senses the Rgveda can impart the 
earliest lessons on the sun. 


According to one rkthe sun and the moon move in the heavens 
like children playing: 


By their own power these Twain in close 
succession move; 

They go as playing children round the sacrifice. 
One of the pair beholdeth all existing 

things; the other orderth seasons and 

is born again. 


(RV, X. 85.18) 


Thus the relationship between the earth and the sun has been 
brought out in the Rgveda. The sun as the most prominent 
celestial body responsible for the origin, evolution and destruction 
of the earth has rightly been described by the sages in the best 
words. That the waters, winds, etc. are controlled by the sun, and 
all the moving and non-moving world at once follow his law 
suggests tous the great force that the sun exerts on the terrestrial 
scene. The earliest lessons being thus imparted, the solar studies 
continued in the post-Vedic times in a tremendous manner 
especially during the Upanisadic and Siddhantic periods. The 
origin of the sun and the moon in every creation was noted by a 
Rgvedic mantra which states: 


suryacandramasau dhaia yatha purvam akalpayat 
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It was believed that all the celestial bodies are created as has 
been done in this creation or the earlier creations. 


The change in the terrestrial scene by the apparent motion of 
the sun was recognised and the law underlying it sung by many 
sages Though this law was realised by them, it appears that they 
did not bring out the reality behind it. The reality they recognised 
was the Brahman, for fear of whom the sun rises and the wind 
moves. Could it be the harbinger ofthe Theory of Gravitation’ which 
was explained by Isaac Newton in the seventeenth century AD? 


The observation that the sun is the soul of the entire moving 
and non-moving world is pregnant with full meaning. The sun is 
described as: 


surya atma jagataha tasthusasca 


meaning, the Sun is the soul of the Universe. It is praiseworthy 
that the Rgvedic sages realised the earth-sun relationship in 
such beauty. Similarly, the most important effect that the light 
has on the human mind in influencing it was realised by them in 
the celebrated Gayatri hymn attributed to rsi Visvamitra. It is 
most appropriate that a detailed study be undertaken by modern 
psychologists in unravelling this influence in order to help 
mankind by the application of light therapy. While the most 
theoretical foundations were laid in the Rgveda. the quantitative 
aspects of the celestial bodies and the earth were undertaken for 
study by the students of Vedic and post-Vedic astronomy. 


Soma 


The next important object after the sun is the moon. Almost the 
whole of the IXth mandala of the Rgveda and many hymns in 
other mandalas are attributed to Soma. According to Macdonell 
(1976), Soma's anthropomorphismis less developed. He is much 
associated with Indra, Agni, Pusan and Rudra. His car is drawn 
by the Maruts and he is noted to wield sharp weapons. 


e e t 
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According to Amaralcosa, Soma is synonymous with terms like 
Vidhu, Sudharngu, Subhrarhgu, Osadhi$a, Nisapati, Abjaha, 
Jaivatrkaha, Glauhu, Mrgankah, Kalanidhi, Dvijaraja, SaSadhara, 
NaksatreSa, Ksapakara etc. Soma’s association with water is 
brought out in many rks. According to Macdonell (1976), “Owing to 
his yellow colour, Soma’s brilliance is the physical aspect most 
dwelt upon by poets. He is then often likened to or associated with 
the Sun.” He is said to dwell on the mountains where he is usually 
seen but his real abode is the heaven. He is described as the child 
or milk purified of heaven. He is noted to be the lord of wood and 
the important herbs (osadhisa). Further Macdonell (1976) states, 
“In a few of the later hymns of the Rgveda, Soma begins to be 
mystically identified with the Moon; in the Atharvaveda, Soma 
severaltimes means Moon; and inthe Brahmanas this identification 
has already become commonplace." Much of the earlier Rgvedic 
literature mean by ‘Soma’ an intoxicating drink produced out of a 
special herb ofthe same name that has a pink colour, which is said 
to be very much liked by all gods and used as havis. The 
transformation of the term 'Soma' to mean the Moon is significant 
especially as the moon was identified as the lord of herbs. 


That the moon as the lord of herbs and vegetation was 
extended to cover all rasas or liquids shows an extension of their 
thought. As lord ofall liquids, he became the lord of Rasa-sastra 
in later times. This means chemistry in modern science though 
the term rasa-Sasira was given to the mineral medicines of 
Ayurveda. 


THE RGVEDIC SOMA 


A description of Soma is given in the following hymns (Griffiths, 
1986): 


He shines in splendour like the Sun, refulgent as bright 


gold is he. 
(RV, 1.43.5) 
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Soma... central point... at the highest of holy law. 
(RV, 1.43.9) 
These herbs . . . and these running waters, all these O 
Soma thou hast generated. 
The Spacious firmament hast thou expanded and with 
the light thou hast dispelled the darkness. 
(RV, 1.91.22) 


The moon and the sun measuring the region are described in 
a hymn: 


Soma and Pushan, urge your chariot hither, the seven- 
wheeled car that measures out the region 
suggesting the time reckoning by the luminaries. 

(RV, 11.40.3) 


The moon is addressed as a god and compared to a bird flying in 


the sky. Such comparisons are many in the later texts such as 
Valmiki's Ramayana. 


Here present this Immortal God flies, like a bird upon her 


wings, 

(RV, IX.3.1) 
This God... 
runs swiftly through the winding ways Inviolable as he 
flows. 

(RV, IX.3.2) 


The movement of the moon with the sun is described in a hymn 
as given below: 


Soma thou shinest mounting heaven as 'twere above 
light's triple realm. And moving seem'st to speed the Sun. 
(RV, IX.17.5) 


Some of the rks suggest that the Moon is under eclipse as, for 
example, 
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They being young at first showed visibly 
distinct the Creature that is half- 


concealed and half-exposed 
(RV, IX.68.5) 


The moon is asked to flow onwards from the clutches of the 
ecliptic demon: 


Flow onward Soma... 
(RV, IX.59.1) 


Flow onward from the waters, 
(RV, IX.59.2) 


pine Soma, as Pavamana, pass over all trouble 


j and distress 
(RV, IX.59.3) 


There are references to sages offering food during eclipses: 


Flow onward, Indu, with this food for him 
who in thy wild delight 
Battered the nine-and-ninety down 
(RV, IX.61.1) 


T Smote swiftly forts........ 
H (RV, IX.61.2) 


The moon, freed from the eclipse, is noted to shine brightly: 


! O thou who seest all things, Sovern as 
l thou art and passing strong, thy rays 


|| encompass all abodes 
: l (RV, IX.86.5) 


The beams of Pavamana, sent from earth and heaven, 
his ensigns who is ever steadfast, 


travel round 
| When on the seive the Golden-hued is 


Sa 
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cleansed... 
(RV, IX.86.6) 
He hath assumed the rays of Sürya for 
his robe. 
(RV, IX.86.32) 


The moon is described as the measurer of days. 


Dweller in floods, King, Foremost, he 
displays his might, set among living 
things as measurer of days. 
(RV, IX.86.45) 


The moon is described as the father and the Brahman. 


Father of holy hymns, Soma flows onward, 
the Father of the earth, Father of heaven 
Father of Agni, Sürya's generator, the 
Father who beget Indra and Vishnu 
Brahman of Gods, the leader of the posts, 
Rsi of sages, Bull of savage creature 
Falcon amid the vultures, Axe of forests, 
over the cleansing sieve goes Soma singing. 
(RV, IX.96.5-6) 


The moon's origin out of the ocean is described: 


Far-seeing, lively, guided by the men, the 
God whose home is in the sea. 
(RV, IX.107.16) 


This reminds us ofthe Darwinian theory of the origin of the moon 
according to which the moon originated out of the earth leaving 
behind a scar which is the Pacific Ocean (Giekie, 1903, p. 702). 


The moon is also described as the guardian of law: 


Guardian of Law..... 
(RV, IX.73.8) 
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In one of the most important hymns, the Moon is described as 
having originated out of the mind of the cosmic purusa. 


The Moon was gendered from his (Cosmic Purusa's) 
mind. 
(RV, IX.73.8) 


Thus, the moon was the centre ofattraction for the Rgvedic sages 
whose hymns for the moon fill almost a full mandala, i.e., no. IX 
called the Soma-Pavamana. Most of these hymns describe the 
fairness of the moon and his adventures and under the spell of 
these rks the moon was to pass through the eclipse, becoming 
brighter to present a soothing look over the world with his 
ambrosia-like rays. 


One of the most important aspects explained by Shamasastry 
(1938) is that a major portion of the Rgveda was composed by 
various sages with the intention of releasing the luminaries out 
of the dark field of eclipses. According to him, "The Vedas are 
nothing but a record of the religious spells performed and the 
prayers sung to help the gods free themselves from the demon of 
eclipses." Further, he states that 


Soma, the Moon, is regarded as the father and the Sun, 
as the mother. Their union on the day of the new Moon 
is believed to be the cause of productivity of the world 

. . the Vedic poets feared that in the solar eclipse a new 
beast or demon might outrage the Savitri and become the 
cause of mixed blood. This they could not avert and the 
only course left for them was to make an oblation into the 
fire with prayers to Agni to cut off the second seed... The 
lunar eclipse is sometimes regarded as the capture of 
Soma while hunting in distant forests by wild tribes... 
Hence Soma-krayana or geurdon is symbolically paid to 
the Soma-seller for the restoration of the Moon. As there 
are only seven lunar eclipses in each of three divisions of 
the cycle (thrissapta) with seven more in what is called 
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the head of the cycle, the geurdons are also only seven. 
As there are, however, eleven lunar eclipses forming part 
ofeleven Rudra eclipses, there may likewise be eleven or 
ten Soma-krayaņas corresponding to the eleven 
Gandharvas or Soma captors. Sometimes a solar eclipse 
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Comparing the Vedic calendar to the modern Indian calendar, 
Shamasastry (1936, p. 61) notes, 
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the head of the cycle, the geurdons are also only seven. 
Asthereare, however, eleven lunar eclipses forming part 
of eleven Rudra eclipses, there may likewise be eleven or 
ten Soma-krayanas corresponding to the eleven 
Gandharvas or Soma captors. Sometimes a solar eclipse 
is also spoken of as a battle between Indra and Vrtra or 
Sambara for Soma liquor. At other times it is spoken of 
as an act of snatching off the Soma food of the gods and 
departed souls by a Kravyada ora flesh eating demon. On 
other occasions the Moon is regarded as a woman or a 
she goat and the lunar eclipse is described as an attack 
of the she goat by another male goat of a demon. The 
captors are either seven hunters in the country of the 
Dasarnas; or they are seven wild beasts in the mountain 
regions of Kalanjana; or they are the Chakravaka birds 
sucking the Moon in the Sar island; or they are seven 
swans eating the lotus like Moon in the Manasa lake. 
Thus numberless are the stories devised to account for 
the phenomena of eclipse. 


Role of the Luminaries in the Vedic Calendar 


Among the cosmic aspects of geology, the most important is the 
origin and development of a method of time by the Vedic Aryans. 
The calendar that developed was a result of many years of close 
observation of the movements of these luminaries. While in the 
Rgvedic text itself there is nothing about this calendar, it was 
already a fact then to study the time calculations separately for 
the benefit of performing sacrifices. This subjectoftime calculation 
was called the science of time, Jyotisa. Thus Rgvedanga 
Jyotisa is an adjunct of the Rgveda and it is by Lagadha. It is 
in 36 verses. Since it was to be committed to memory the verses 
are crisp and full of meaning, as is usual in Sanskrit. 


Comparing the Vedic calendar to the modern Indian calendar, 
Shamasastry (1936, p. 61) notes, 


D ; 
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The working of the Vedangajyoutisha calendar was 
very much like the working of the modern Indian 
calendar in that during the currency of a normal Yuga 
of five years i.e. a Yuga beginning when the Sun as well 
as the Moon were in Dhanishtah Naksatra on Magha 
Sukla 1, the lunar month Magha might begin any time 
from 0 to 29.5 days before the Sun had reached 
Dhanishtadi (2939). Just as the modern lunar year 
(Chaitra Pratipad) begins at intervals varying from 0 to 
29.5 days before the Sun reaches the Ashwinàdi or 
Meshadi (09); but after the expiry ofthe first normal Yuga, 
the month of Magha would begin at varying intervals, 
from 4-1/2 to 29-1/2 days after the Sun had reached 
Dhanistha Nakshatra. 


This itself is a grand testimony to the astronomical acumen of 
Rgvedic bards which has sustained time calculations in India for 
more than six thousand years. Not that there was no later 
improvement over this calendar but the applicability or the utility 
ofacalendar of such remote past testifies to the sound observations 
of the Vedic Aryans regarding the movements of luminaries and 
their skill in utilising these observations to formulate a calendar. 


The moon has been referred to as the measurer of time and 
heis also called Masakrt — one who makes masa. According to 
Krsna Yajurveda (Satavalekar, 1990, p. 397), the annual months 
were called by different names in the Vedic period. They are as 
follows (I.4, 14): 


Vedic Names Later Names 
Madhu Caitra 
Madhava Vaisakha 
Sukra Jyestha 


Suci Asadha 
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Nabha Sravana 
Nabhasya Bhadrapada 
ISasca A$vayuja 
Urjasca Karttika 
Sahasca Margasirsa 
Sahasya Pusya 
Tapasca Magha 
Tapasya Phalguna 


It can be seen that the names of the Vedic months just express 
the seasons or the scenery on the earth. There was the excess 
period over the lunar months in the year which was called either 
Sarmsarpa or Amhaspati and the accumulation of this period 
caused a third month in the course of three years, accounting for 
an adhikamásaor ksayamásaina longer period. This thirteenth 
month was referred to in the Rgveda (Shamasastry, 1938): 


He, who, accepting the rites knows the twelve 
months and their productions, and that 


which is supplimentarily engendered. 
(RV, 1.25.8) 


This suggests that the Rgvedic sages had already understood the 
luni-solar movements and were aware of the excess period of the 
solar cycle over that of the lunar which they called adhimasa. 


The same idea is expressed in the Atharvaveda 
(Shamasastry, 1990) 


Weakling by name art thou, the thirteenth month, Indra's 


house. 
(RV, 5.6.4) 


The five-year cycle that was adopted during the Vedic period had 
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the following names: 1. Samvatsara, 2. Parivatsara, 3. 
Idavatsara, 4. Anuvatsara, and 5. Idvatsara. 


The Vedic sacrificial performances appear to be a great 
exercise in the formulation and refinement of a calendar to 
account for a correct time. The whole of the Krsna Yajurveda, 
the Brahmanas, the Atharvaveda hymns go to show that the 
Vedic sages were involved in an exercise for the development of 
a calendar. According to Shamasastry (1938), 


But it should be borne in mind that the various systems 
of calendar described in the Sütras are not the result of 
an observation of the heavens in a day, but are the 
outcome ofthe experience gained and adjustments made 
by many successive calculators of time. Nor are allusions 
to a calendar altogether wanting even in the Vedas. 


That is why the Rgvedic observations were dynastic. The kula- 
mandalas are the result of such continued observations over 
several generations kept secret by each of the institutions. 


During the Sutra period, the consideration of the Ekastaka 
day (the eighth day of the dark half of Magha) as the beginning 
of a new year was in vogue. This has been discussed by 
Shamasastry (1938). According to him, 


The description of the New Year's Day was occurring on 
the Ekashtaka day, i.e. the eighth day ofthe dark half of 
themonth of Magha (corresponding to December-January) 
in the times with which we are dealing, as well as the 
distinct references to a thirteenth month which must 
necessarily have been an additional month intercalated 
for the purpose of keeping the beginning ofthe year more 
orlessclosetoits naturaltime, goa long way to prove that 
the Vedic poets kept a systematic calendar based upon 
scientific principles. 
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Then, Shamasastry (1938) brings out references from the 
Atharvaveda to describe the Ekastaka day also supported by 
Tandya Mahabrahmana, Krsna Yajurveda and Samaveda. 
These facts suggest that the task of making a perfect calendar 
was going on since the beginning of the Rgvedic times in India. 


The season-based nomenclature of the months in the Vedic 
period was then changed to the naksatra-based nomenclature 
during the later Vedic and Siddhantik periods. The names of the 
lunar months were given based on the name of the naksatra in 
which the full moon occurred. The identification of stars of the 
ecliptic and their utility in the establishment of a calendar was, 
though not of early Vedic, probably of later Vedic origin. The 
extensive literature on astronomical information and the 
formulation of calendars is not available to us today. The only text 
that is available to us today is the Vedariga Jyotisa of Lagadha. 
The luni-solar movemen's and their relationship with the starry 
zodiac and the concerned literature, though of a considerable 
nature, is not perhaps the only such material that would have 
prevailed during the early Vedic period. It would be worthwhile 
to trace the development of systematic studies of the luminaries 
in the Vedic period in the establishment of a fundamental 
calendar. 


The twelve divisions of the zodiac is as old as the Rgveda 
(Griffiths, 1986): 


Formed with twelve spokes, by length of time, 
unweakened, rolls round the heaven 
this wheel of during order. 
Herein established, joined in pairs together, 
seven hundred sons and twenty 
stand, O Agni. 

(RV, I.164.11) 


Herethe twelve spokes indicate the 12 divisions ofthe zodiac and 
the 720 children stand for the nights and days in a year. This is 


132 Vedic View of the Earth 
supported in another instance. 


Twelve are the fellies, and the wheel is single, 
three are the naves, what man hath 
understood it? 

Therein are set together spokes three hundred 
and sixty, which in nowise can be 

loosened. 


(RV, 1.164.18) 


The 12 fellies indicate the 12 months of a year and three naves 
refer to the three Caturmasyas of the year. The 360 spokes 
indicate the days of the year. 


While there are references to the 12 solar mansions and 360 
days of a year in the Rgveda, it is recorded that except for the 
names of Tisya, Magha and Citra stars, the names of all the other 
stars of the zodiac have not been given in the text of the Rgveda 
(The Calendar Reform Committee, 1973, p. 263). However, the 
names ofall the stars have been given along with their respective 
deities in the Vedanga Jyotisa of the Rgvedic period. Thus, it 
should not be said that because the names of the 27/28 stars 
have not been found in the Rgvedic edition prepared by Badarayana 
such a system did not exist. This is far from the truth. It must 
be made clear that the Rgveda was chiefly edited to be used for 
prayers of various gods and it does not contain the full astronomy 
of that period. We do not know how many other texts like that of 
Lagadha existed and were destroyed or are not yet available. 
According to Subbarayappa et al. (1985), 


The Vedanga-Jyoutisha conceived ofa cycle of five years 
— a luni-solar cycle called the Yuga, at the beginning of 
which the Sun and the Moon would lie at the starting 
point of the nakshatra, Dhanishtha. During this period, 
there would be 5 revolutions of the Sun, Moon's 67 
sidereal and 62 synodic months; 1830 savana or civil 
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days; 1835 sidereal days, 1800 solar days and 1860 
lunar days or tithis. The civil day was divided into 30 
muhürtas; 1 muhütra into 2 nadikas; 1 nadika into 
10.1/20 kalas; 1 kala into 124 kashthas and 1 kashtha 
into 5 aksharas. Thetext, ina succinct manner, mentions 
the 27 nakshatras, 10 ayanas and vishuvana, and 30 rtus 
allin archaic, aphoristic language. The object of dividing 
the day into 124 parts was to have the ending movements 
ofthe tithis in whole units; likewise of the nakshatras. 
Each nakshatra was conceived in terms of 124 parts. 
Since there are 1830 civil days in a five year period, the 
year would consist of 366 days each; the rtus (when 
divided by 6) would have 61 days, and each ayana, 183 
days. The intercalary months were thought of, one at the 
end of the fifth ayana and the other at the end of the 10th, 
for luni-solar adjustments. To make the calendrical 
computation more accurate, the day-length was 
considered to change by 6 muhürtas, in one ayanai.e. the 
daily change would be 6/183 or 2/61 muhürtas. 


According to David Pingree (1981), 


At present there exist in India and outside of it some 
1,00,000 manuscripts on the various aspects of 
Jyoutishshastra. The great majority of these were copied 
within the sevententh, eighteenth and nineteenth 
centuries; for manuscripts cannot survive long in India 
except under exceptional circumstances. We have, 
therefore, essentially those texts selected for study or 
composed by the scholars of the Mughal and British 
rajyas. Since the copying of the manuscripts is virtually 
dead in modern India, many of these estimated 1,00,000 
manuscripts will soon disappear, and the possibility of 
our achieving a reasonably accurate assessment of the 
continuity, development, and transformation of the astral 
mathematical sciences in India, will be correspondingly 


IE 
TN | 
Php > 


a 


134 Vedic View of the Earth 


diminished. But even without the appalling prospect, we 
must be constantly aware of the arbitrary way in which 
was made the selection of texts and commentaries 
preserved in today's libraries. 


This is the latest survey of an ancient discipline in the light of 
Yaskacarya’s statement that 13 or 14 contributions on the 
subjectof Niruktahad been lost prior to his time. There is hardly 
any doubt that many texts on Vedanga Jyotisa also would have 
met with a similar fate. In the absence of many such texts, the 
available Sanskrit works are just the tip of the iceberg on the 
subject. From these works alone, it cannot be argued that the 
study of the Vedic people was restricted to them. 


Onthe same subject, David Pingree (1981) further observed 
the following: 


Though the fundamental approach and many of the 
models and parameters of each period were determined 
by the foreign sources, the basic traditions of Indian 
astronomy imposed on these external systems its peculiar 
stamp, and transformed the Science of Mesopotamia, 
Greece or Iran into something unique to India. 


Pingree has divided Indian Astronomy into the following five 
periods. 


l. Vedic 1000 to 400 Bc 

2. Babylonian 400 to Ap 200 

3. Graeco-Babylonian ap 200 to Ap 400 

4, Greek AD 400 to Ap 1600 
5. Islamic AD 1600 to Ap 1800 


From this classification itself itis clear that Vedic astronomy is 
quite old although the dates mentioned against it are questionable. 
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Though it has been influenced from outside, it has nevertheless 
retained its originality. 


Different systems of measurement of time in Vedic times has 
resulted in different nomenclatures. The names ofthe 13 months 
of the lunar measure of a year are mentioned in Taittiriya 
Brahmana as Aruna, Arunarajas, Pundarika, Visvajit, Abhijit, 
Ardra, Pinvamana, Annavan, Rasavan, Iravan, Sarvasudha, 
Sambhara and Mahasvan. And so are the names of the 24 half- 
months of a year different in their nomenclature from the ones 
followed at present. The given names are Pavitra, Pavisyan, Puta, 
Medhya, YaSas, YaSasvin, Ayus, Amrta, Jiva, Jivisyam, Sarga, 
Loka, Sahasvan, Sahiyan, Ojasvan, Sahamana, Jayan, Abhijayan, 
Südravida, Dravinodas, Ardrapavitra, Harike$a, Moda and 
Pramoda. 


The Vedic people had developed their own nomenclature for 
the day-time and night-time of the bright and dark fortnights 
separately. Samjfana, Vijnàna, Prajnàna, Janad, Abhijanad, 
Samkalpamana, Prakalpamana, Upakalpamana, Upaklptamana, 
Klpta, Sraya, Vasiya, Ayat, Sambhüta and Bhüta are the 15 
names referring to day-time of the bright fortnight. Darsa, Drsta, 
DarSata, Vi$varüpa, Sudar$ana, Apyayamana, Pyayamana, Pyaya, 
Sünrta, Ira, Apüryamana, Püryamana, Pürayanti, Pürna, and 
Pürnamásiare the 15 names of night-time ofthe bright fortnight. 
Where the dark fortnight is concerned Prastuta, Vistuta, Sarnstuta, 
Kalyana, Vi$varüpa, Sukra, Amrta, Tejasvi, Tejas, Samiddha, 
Aruna, Bhanumat, Maricimat, Abhitapat and Tapasvat are the 
15 names of day-time, and Sūtra, Sunvati, Prasüta, Suyamana, 
Abhisüyamana, Piti, Prapa, Sampa, Trpti, Tarpayanti, Kanta, 
Kamya, Kamajata, Ayusmati, and Kamadugha are the 15 names 
of night-time. 


Similarly, the muhürtas of day-time in the bright fortnight 
were named Citta, Ketu, Prabha, Nabhan, Sambhan, Jyotisman, 
Teja$van, Atapan, Tapan, Abhitapan, Rocana, Rocamana, 
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Sobhana, Sobhamana, and Kalyana. The muhürtas of the night- 
time in the bright fortnight are Savita, Prasavita, Dipta, Dipayan, 
Dipayamana, Jvalan, Jvalita, Tapan, Vitapan, Santapan, Rocana, 
Rocamana, Sambhu, Sambhumana and Vama. Data, Pradata, 
Ananda, Moda, Pramoda, AveSayan, Nive$ayan, Samve$ana, 
Samanta, Santa, Abhavan, Prabhavan, Sarhbhavan, Sambhüta 
and Bhüta are the 15 names of the muhürtas in day-time of the 
dark fortnight. Abhiśaśta, Anumanta, Ananda, Moda, Pramoda, 
Asadayan, Nisadayan, Samsadana, Samsanna, Sanna, Abhu, 
Vibhu, Prabhu, Sambhu and Bhuva are the 15 names of the 
muhürtas of the night-time in the dark fortnight. 


The muhürtais divided into 15 pratimuhürtas according to 
Taittiriya Brahmana. They are Idànim, Tadanim, Étarhi, Ksipram, 
Ajiram, Asu, Nimesa, Phana, Dravan, Atidravan, Tvaran, 
Tvaramàna, Asu, Asiyan and Java. 


According to Aitareya Brahmana, a thithi is the period of 
time during which the moon sets and rises. 


According to Yajurveda Vedanga Jyotisa, 366 days form a 
solar year. In a year there are six rtus and two ayanas. Madhu 
and Madhava form Vasanta-rtu; Sukra and Suci form Grisma- 
rtu; Nabha and Nabhasya form Varsá-rtu; Iga and Urja form 
Sarada-rtu; Sahas and Sahasya form Hemanta-rtu; and Tapas 
and Tapsya form Sisira-rtu. 


Further it states that when the sun and the moon occupy the 
same position in the zodiac together with the asterism of 
Dhanistha, then is the beginning of the Yuga, the synodic month 
of Magha, the solar month of Tapas, the bright fortnight of 
Magha, and the Uttarayana. When the Sun moves from Aslesa, 
itis Daksinayana. In a yuga of 5 years, the number of risings of 
Jyestha and other stars is the same as the number of days i.e., 
1830+5= 1835. Thenumber ofrisings of the moon is 62 less than 
this number that is, 1835 — 62 = 1768. Various other details of 
the observations are also enumerated. The system of measurement 


Graha Mandala 137 


of time in terms of Adhaka pramāna is also found in Yajurveda 
Vedanga Jyotisa. 


Itcan be observed that the system of nomenclature where the 
days form a week was not in vogue during the Vedic period. To 
perform their sacrifices, the Vedic sages relied on a perfect 
calendar which was based on the movements of the earth. This 
is something superb, the like of which is not seen in any other 
literature of the time. 


Pancagrahas 


The other five planets (other than the luminaries) have been 
recorded in the following rk of the Rgveda. (Subbarayappa, 
1985) 


These five mighty gods were seen on the vast expanse of 
the sky. Even though they were seen coming together 
when I composed the hymns in honour of the gods, they 
have all gone away today. 


Griffiths translates the same rk as given below: 


May those five Bulls which stand on high 

full in the midst of mighty heaven 

Having together swiftly borne my praises 

to the Gods, return. Mark this my woe, 

ye Earth and Heaven. (RV, 1.105. 10) 


According to Sayana these five have been stated to be Indra, 
Varuna, Agni, Aryaman and Savitri or Fire, Wind, Sun, Moon and 
Lightning respectively. But the five gods described in the hymn 
appear to be the five planets, leaving out the luminaries. These 
five are Mars, Mercury, Jupiter, Venus and Saturn. 


In the worship of the luminaries and the planets, several tks 
are employed even to this day and they are drawn essentially from 
the Rgveda. It is difficult to establish the relationship between 
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acelestialbody and a Rgvedic rk. However, interestinginformation 
can be culled out with reference to the origin of the celestial 
bodies etc. The luminaries and the five planets and the two 
sensitive points on the ecliptic, Rahu and Ketu, are the nine 
grahas worshipped traditionally as per the Vedic injunctions. 
Each ofthe grahas is given to have one Adhidevata and another 
Pratyadhidevata, the concept of which is not very clear. However, 
in this chapter, the Rgvedic hymnal rk chanted for the grahas 
will be presented along with a discussion on the grahas and their 
implications vis-a-vis the terrestrial changes which may be 
hinted or suggested by the rk. The origin of these planets in the 
respective arcs of the zodiac indicated in the ritual portion will 
be discussed but its source is uncertain. It is evident that the 
Vedanga Jyotisa deals only with the luminaries and stars and 
does not make any reference to these five planets. But many 
contend that certain rks describe the planets Jupiter, Venus and 
Mercury. However, the identification of the rks with specific 
grahas in the Graha-Yajna, as it is called, needs a thorough 
examination. 


GRAHA-YAJNA 


In the Graha-Yajna section of the text Asvalayana Pürva 
Prayoga (Josyer, 1950, p. 284) the following rks have been 
employed in the worship and homa of grahas. 


PRAKASAKA GRAHAS 
The Sun 


The following praising the sun is attributed to Hiranyastüparsi 
and set to tristubh metre (Griffiths, 1986): 


Throughout the dusky firmament advancing 
laying to rest the immortal and 
the mortal 
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Borne in his golden chariot he cometh 
Savitri, God who looks on every creature. 
(RV, 1.35.2) 
AGNI-ADHIDEVATA 


We choose Agni the messenger, the herald, 
master of all wealth, 
Well skilled in this our sacrifice. 
(RV, 1.12.1) 


This is in praise of the divine fire, a face of the Sun. Itis attributed 
to Hiranyastuparsi and set to jagati metre. 


RUDRA-PRATYADHIDEVATA 


What shall we sing to Rudra, strong, 
most bounteous, excellently wise, 
That shall be dearest to his heart. 
(RV, 1.43.1) 


This is in praise of Rudra, another face of the Sun. It is attributed 
to Kanvarsi and set to gayatn metre. 


The Sunis given to rule the Kalinga land (Orissa) and belongs 
to Kasyapa gotra being born on Prabhava Sarhvatsara, Magha 
Sukla Saptami in Krttikà Star. He is the lord of the Leo section 
of the Zodiac and the lord of Sunday. His symbol is a circle. and 
he is seated in the centre of the worshipping Vedi (Shastry, 
Laxminarasimha, 1991). 


According to Dayananda Sarasvati (1976, p. 36 1), the first of 
the above rks suggests the attraction of the sun instead of the 
dusky firmament. He observes that the word Akrsnena means 
that the sun moves in the heaven with his rays of golden 
splendour over looking all the worlds and dragging or attracting 
them. This kind of an interpretation appears to be more in line - 
with the scientific thinking than that of Sayana who interprets 
that the sun moves in the heaven removing the dark worlds or 
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darkness of the worlds. The chief aim of the star-like sun is its 
motion in the heaven attracting those celestial bodies which 
come within its ambit and dispelling darkness. He is round or 
with a circular face which itself has been considered as his 
symbol. Probably the invention of zero was owing to his symbol. 


There are umpteen hymns in the Rgveda which bring out the 
attributes of the sun, and the pride of place among them is given 
to the Vi$vàmitra-Savità-Gayatri. But the purpose of it is 
different and so, as such that rk has not been employed here. Its 
meaning, in effect, pertains to the attractive nature of the sun 
dragging all other celestial bodies within its ambit, its universal 
nature, and its secular outlook. 


It is possible that the positive role of the sun is described in 
the Adhidevata divine fire while the destructive face is praised 
in its Pratyadhidevata Rudra. We are acquainted with the sun 
ruling the Leo arc of the zodiac or the most powerful influence 
exercised when the Sun transits this arc. His origin in the Krttikà 
star on the seventh day of the bright half of the Magha month in 
Prabhava Samvatsara is interesting. It is a mystery as to how 
the sages came to the conclusion that the Sun was born on that 
specific day in the Krttika arc. It is also debatable whether this 
is a conclusion original to the Vedic school or one drawn by the 
Siddhanta school later on. However, modern astronomers can 
ponder over this theory of the origin or the formation of the Sun 
within the arc of Krttika star. 


The central position of the sun in Navagraha Vedi is very 
important. The heliocentric concept is evident here, though no 


. theory to that effect was propounded by anybody during the Vedic 


period. Though the Indian astronomers employed the geocentric 
theory for astronomical and calendrical purposes, the heliocentric 
concept was known to them from the Vedic times. 


The solar observations in the Rgveda are considerable in 
number. It would call for a separate project to evaluate these 
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observations on the sun and its relationship with the Maruts and 
Parjanya, storms and quake-causing phenomena and many other 
features especially from the point of view of modern science of 
meteorology. Though the various kinds of terrestrial changes 
resulting from the movement of the sun through the starry path 
have been gathered by later astronomers and presented by 
Varahamihira in his monumental text Brhatsamhita under the 
head 'Adityacara' — which is a superb chapter in the Theory of 
the Earth' (Murthy 1987), similar studies have not been carried 
out in modern science in spite of spectacular advancement in 


heliology and instrumentation. 18 i 4 9 4 


The Vedic heliology is a fascinating subject. The simple 
commentaries that are available on the Saura Süktas do not do 
justiceto these concepts. The sun directly influences the earth and 
various terrestrial activities. The slightest change in temperature, 
for instance, will affect the people to an enormous extent. 
Actually, almost all chemical, physical and biological changes 
that are taking place on the surface ofthe earth can directly be 
related to the solar influence. On the basis of the information 
available from the Vedic past to the recent times on the influence 
ofthe sun on the earth, students can formulate sound principles 
for the future interpretation of the terrestrial changes, a foundation 
aspect of the Theory of the Earth’. Thus, the Vedic study of 
heliology can be ofutmostimportanceas the greatest contribution 
from the oldest school of thought on the earth. 


It is my fervent desire that an integrated study of the ancient 
Indian and modern contributions in heliology pave way for a 
fruitful interpretation of the earth’s surface changes as well as 
the changes in its interior. It is only the surface changes that are 
well-known; the internal changes caused by the heliological 
influence on the geomagnetic storms and convection currents, 
etc. are not yet known. In the formulation of such theories, the 
ancient Indian concepts may help, ifnot in a ready-made way then 
at least in a suggestive manner. 
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The Moon 
The essential rks to the moon are given below (Griffiths, 1986): 


Soma wax great, From every side may vigorous powers 
unite in thee 
Be in the gathering-place of strength. 
(RV, 1.91.16 and IX.31.4) 


This rk is attributed to Gautamarsi and set to gayatri metre. 


AP-ADHIDEVATA 


Within the Waters-Soma thus hath told me dwell all 
balms that heal, 
And Agni, he who blesseth all. The waters hold all 
medicines. Es 

(RV, 1.23.20 and X.9.6) 


This mantra is attributed to Medhatithi Kanvarsi and set to 
anustubh metre. : 


GAURI OR VAK-PRATYADHIDEVATA 


Forming the water-floods, the buffalo (vak) hath lowed. 
one-footed-or two-footed or four-footed, she, 
Who hath become eight-footed or hath got nine feet, the 
thousand-syllabled in the sublimest heaven. 
(RV, 1.23.41) 


This is attributed to Dirghatamasarsi and set to jagati metre. 
According to Sayana, one-footed is sounding from cloud; two- 
footed sounding from cloud and sky; four-footed from the four 
cardinal points; eight-footed from the four directions and four 
intermediate directions; and nine-footed, from the eight points 
mentioned and the zenith. Gauri is the vak or the speech of the 


sky. 
It is difficult to relate these rks with lunar worshipping. The 
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first of the above hymns is a hymn of general praise to the Moon. 
Inthe second, the healing powers ofthe waters are indicated. The 
rsiobserves that Soma had said this to him. Possibly inthe third, 
the sounding of the water-bearing clouds is described. In that 
case, the last mentioned rk may have some astronomical 
significance as well. 


Then, the Moon is noted to rule the land of Yamuna and the 
arc of Cancer in the zodiac. He is said to belong to Atri gotra, 
having been born in Saumya Sarnwatsara, Karttika Sukla 
dasami in Uttarabhadra star, or its arc in the zodiac. 


The Vedic selenological studies, justas the Vedic heliological 
studies, are very interesting. The influence of the moon on the 
terrestrial changes is as important% Weeinfluence of the sun on 


Vedic times to th aa presented by him 
in his Brhatsariy elunarinfluence 
on the earth maj ofle of the sun on the 
earth, the luni-so& j gi Prtant. This is because 


the combined influeSmssis, RESET much of the changing 
scenery on the earth, that is, the environmental changes on it. 
The sociological influences of the moon are also very important. 
How the influence of the moon is actually related to social 
problems may be taken up as a multidisciplinary study involving 
social scientists, astronomers and medicos. 


Apart from these, the interaction among the bary-centre (the 
centre of the earth-moon system), the magnetic centre of the 
earth and the gravity centre of the earth causes many important 
geological changes. Modern selenological studies have brought a 
wealth of data on the origin and evolution of the moon. The 
absence of a strong seleno-magnetic field and a low intensity 
gravity field on the moon have resulted in the absence of any life 
on it similar to that on the Earth. The evolution of rocks on the 
moon also stopped some time after its origin. 
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Astudy ofthe lunar cycle and the hydrological cycle, and the 
relationship that may exist between the lunar cycle and the 
terrestrial vegetation cycle may be an interesting proposition. A 
study of the crop pattern and the lunar cycle may help in 
understanding the world's agricultural pattern and problems. 


Inthe Graha-Yajria, moon is placed to the south-east of the 
Sun and his symbol is a square or caturasra. 
Mars 


Mars is worshipped in the following rk. Though the subject- 
matter is Agni, it is employed here to instal Mars on Yajnavedi. 


Agniis head and height of heaven, the master ofthe earth 
is he. 


He quickeneth the water's seed. 
(RV, VIII.44.16) 


This rk is attributed to Virüparsi and is set to gayatri metre. 


According to Sayana, he (Agni) is the best of gods and is the 
lord of the earth. He radiates into the moving and the stationary 
world. 


PRTHVI IS ADHIDEVATA 


Thornless be thou, O Earth, spread wide before us for a 
dwelling-place. 


Vouchsafe us shelter broad and sure. 
(RV, 1.22.15) 


This is attributed to Medhatithirsi and set to gayatri metre. 


KUMARA-PRATYADHIDEVATA 


The youthful Mother keeps the Boy in secret pressed to 
her close, not yields him to the Father. 
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But, when he lies upon the arc, the people see his 
unfading countenance before them. 
(RV, V.2.1) 


This rk is attributed to Skandarsi and set to tristubh metre. 


It is commented by Griffiths (1986) that the kindling of the 
fire is figuratively described here. 


Mars is called Kuja in Sanskrit and it is synonymous with 
Bhauma, Lohitànga and Mahisuta. Mars is noted to be the son 
of the earth and red in colour, or the colour of the fire. Mars is 
said to rule Avantide$a and belong to Bhardvaja gotra. He 
governs the Aries and Scorpio sections ofthe zodiac andis stated 
to have been born (formed) in Raksasa Samvatsara, Asadha 
Krsna Caturdasiin Mrgasira star. Heis triangular, symbolic and 
is placed to the south of the sun in Graha-Yajna. 


It appears that Mars was not studied much in the Rgvedic 
period. However, Mars with a ruddy look was always known to be 
related to fire; hence, it was Angaraka. As such, Mars was 
worshipped in the form of Agni with the Earth and Kumara as 
subordinate deities. 


The absence of any study on Mars in the Rgvedais glaring. 
This is true of the other Vedas also. It may not be a fact that the 
Vedic astronomers neglected this study; actually, it is difficult to 
believe that such a vast literature as the Vedas which existed 
before Vyasa and which have been described as ananta(endless) 
did not include the study of the grahas. It is possible that the 
Vedic version edited by Vyasa did not include the then existing 
literature on the study of the grahas. In that case, one wonders 
why the Vyasa-edited Vedas did not include a study of the 
grahas. 


Rsis like ASvalayana, Baudhayana and others who mastered 


the sixteen sarnskaras and instituted their own schools werenot 
Vedic sages but later rsis who employed Vedic rks for propitiating 
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the grahas in Graha-Yajnas. But if the Vedic rsis did not know 
the existence of the grahas, how could the Prayoga-kartas 
have included the rks, praising them in their schools of 
samskaras? It is possible that some texts which are not 
available to us now to fill the gap between the time of the Vedic 
sages and Prayoga- karakas may be discovered to throw light 
on this field. As of now, the evidence from texts like the Pürva- 
Prayogaof A$valayana is just sufficient proof to state that some 
of these rks describe the nature and aspects of the grahas as 
known by the Vedic sages. 


This situation can also be viewed from another angle. After 
the Vedanga-Jyotisa (Rg, Yajus, Samanand Atharvan) period, 
itis the sixth century Ap that provides us a text of astronomical 
importance, namely, the Paricasiddhantika of Varahamihira. 
The time gap is vast and has accounted for 5 Siddhantas, that 
is, the Surya (old), Pitamaha, Romaka, Paulisa and Vasistha 
(Thibaut, 1968). The full extent of these five siddhantas is not 
available to us today; what is available is the section edited by 
Varahamihira who states that his chief reason or special cause 
for editing this text was to rationalise the eclipses of the 
luminaries — identified as the main problem in the Vedic 
literature by Shamasastry (1938). 


According to Varahamihira (Thibaut, 1968), the order of 
importance of these five Siddhantas is Sürya followed by 
Romaka, and Paulisa (as about equally correct) Siddhantas. He 
has paid little attention to Pitamaha and Vasistha Siddhantas. 
According to Thibaut (ibid.), "The Pitàmaha Siddhànta, in the 
first place, is the representative of the pre-scientific stage of 
astronomical knowledge, the other sources of which are the 
Jyotisha Vedanga, the Garga-Samhita, the astronomical books 
of the Jainas, and a number of quotations from various old 
authors as, for example, Para$ara." He further states about the 
Vasistha Siddhanta summarised by Varahamihira that “while 
apparently more advanced than the Pitamaha Siddhanta, it yet 
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seems to have been decidedly inferior to the scientific Siddhantas. 
Wetherefore shall most probably not be mistaken in assigning it 
to the period marking the transition from the old, purely indigenous 
systems. . ." meaning that the two Siddhantas fill the gap 
between the Vedic period and the Siddhàntic period though the 
latter may overlap the former. The other three Siddhantas, 
namely the Surya, Paulisa and Romaka, are noted to be later 
Siddhantas, that is, later to the influence of Greek astronomy 
from the time of Ptolemy (ap 127-151). But it is not clear which 
texts influenced Indian astronomy especially from the West. 


In any case, the old Sürya Siddhanta has the credit of 
presenting the mean motion ofthe planets. According to Thibaut 
(ibid.) ". . . the merit of originality as far as it goes, would most 
probably belong to the unknown author ofthe old Surya Siddhanta." 
The old Surya Siddhantasays, "In the Samhita, in the beginning 
of the chapter on Ràhu's course, I have fully explained to what 
causes, apart from Ràhu, solar and lunar eclipses are due" (verse 
10, chapter XV, Paricasiddhantika of Varahamihira, Thibaut, 
1986). All the while explaining Drapsa, Shamasastry (1938) 
states that most of the Vedic literature contained spells to be 
employed to take out the luminaries from the clutches of Rahu 
during eclipses. This fear, however, must have faded when the 
old Sürya Siddhanta explained the scientific cause of the 
eclipses. 


The institution of week-days also owes its origin to the old 
Surya Siddhania. The global concept of the earth is given by the 
verses 22 and 23 of chapter XV as follows: 


22. The Sun, when rising in the Bharatavarsha, at the 
same time makes midday in the region of the 
Bhadrasavarsha, sunset in that of Kurus, midnight in 
Ketumala. 


23. What is sunrise in Lanka is sunset in Siddhapura, 
midday in Yamakoti, midnight in Romaka country. 
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Thus the old Surya Siddhanta had some understanding about 
the major regions of the world. 


The most important point to observe in the old Surya 
Siddhanta is its mention of the number of revolutions of the 
planets ina cycle of Mahayuga — the concept of which is original 
to this text. It is known that in a Mahayuga, there will be 4.32 
million solar years or 1577917800 days. They are: 


Planets Cycles in a Mahayuga 
Satum 146564 
Jupiter 364220 

Mars 2296824 

Venus . 7022388 
Mercury 17937000 


This is the first time in post-Vedic literature that a text says 
something about the grahas from the available literature. It is to 
be observed that knowledge about the grahas, though not found 
inthe Vedic literature, was first reported in a Sanskrit text of the 
Siddhantic period. This does not mean that the observations 
about the grahas were there prior to the old Sürya Siddhanta 
text; it must have taken a considerable time for the post-Vedic 
astronomers to arrive at this data, but they finally did calculate 
the grand scale of time of a yuga and the number of revolutions 
of the grahas in one mahdayuga. 


It would have been a herculean task for the post-Vedic 
astronomers to give a scientific explanation for the eclipses of 
the luminaries and initiate a scientific study of the grahas. This 
exercise would have filled the gap of time from the Vedanga 
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Jyotisa to the old Surya Siddhanta. Such an attempt to 
understand the relationship ofthe earth with the luminaries and 
grahas cannot be seen in any contemporary literature the 
worldover, and this is a matter to be emphasised. 


Mercury 
Mercury is propitiated by the following rks: 


Wake with one mind, my friends, and kindle Agni. 
ye who are many and who dwell together. 
Agni and Dadhikras and Dawn the goddess, you gods with 
Indra, I call down to help us. 
(RV, X.101.1) 


This is attributed to Budharsi and set to tristubh metre. 


VISNU-ADHIDEVATA 


Through all this world strode Vishnu; 
thrice his foot he planted, and the whole was gathered 
in his footstep's dust. 

(RV, 1.22.17) 


This rk is attributed to Medhatithirsi and set to gayatrt metre. 


PURUSA-PRATYADHIDEVATA 


A thousand heads hath Purusha, a thousand eyes, a 
thousand feet 
on every side pervading earth he fills a space ten fingers 
wide. 

(RV, X.90.1) 


This rkis attributed to Narayanarsi, and set to anustubh metre. 


Mercury is said to rule the Magadha land and it governs the 
Gemini and Virgo sectors of the zodiac. He is noted to belong to 
Atreya gotra, having been born in Purvabhadra star in Margasira 
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Here again, the basis of the selection of the rics in order to 
propitiate the planet Mercury by Asvalayanarsi is not clear. The 
first rk of the three given above is addressed to Visvedavas and, 
according to Sayana, it is addressed to Rtvik friends who were 
enkindling divine fire to become single-minded and to pursue 
theirrespective works with intelligence The second rkis attributed 
to Visnu and, according to Sayana, Visnu intended to transgress 
the whole world and strode with his three feet or the worlds 
gathered as dust at his feet. He also observes that Yaska 
commented that because he is capable of entering all places, he 
is called Visnu — who stepped the sky, the heaven and the earth 
(at Gaya). Perhapsthe hottest spot was Gayà and they meant that 
Visnu (actually, the sun) strode upon all the three worlds. 
Mercury is located to the north-east of the sun and his symbol 
is given to be an arrow, on graha-vedi. Inthe third rkit is intended 
to describe the Virata Purusa who is mentioned as governing the 
earth in all directions. It is again the sun who governs the earth 
in all directions who is meant here. Hence, in all the above rks 
the sun is described as propitiating the closest of all the planets 
to the sun, Mercury. From the first rk it is also clear that the 
planet Mercury is a planet of thought and intelligence. How they 
arrived at such a concept is, however, debatable. 


According to A$valayanarsi, there is the concept ofthe theory 
that Mars in the form of fire, Mercury in the form of the earth, 
Jupiter in the form of space, Venus in the form of water, Saturn 
in the form of air, Moon in the form of mind, the Sun in the form 
of soul and the zodiacal sensitive points, Rahu and Ketu are 
present in the body of the living and the non-living world. These 
planets when in adverse dispositions create imbalances in the 
body. In order to set them to balance, one should undertake 
Graha-yajna. This theory makes it clear that in the living body 
and also in the natural environment, changes take place due to 
the motion of the planets producing helpful or adverse vibrations 
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affecting both the living and non-living world in respect of these 
five elements (paricabhütas), mind and soul. The adverse 
vibrations include imbalance in the activity of digestive fire due 
to Mars, the earthly elements due to Mercury, the sound element 
due to Jupiter, the element of water due to Venus, the element 
of air due to Saturn, the mind due to the moon, and tensions due 
to the sun. The element of mind and soul are present in the non- 
living world also though in a gross form. As the living body is 
sensitive, the feel is very effective. Since all these elements 
originate from space which is characterised by ihe quality of 
sound, the changes due to adverse vibrations of these grahas 
can, to an extent, be balanced by the application of sound of the 
rks. That is noted to be appeasement of the grahas or graha- 
Santi by mantra-japa. The same school of thought is extended 
to worshipping (arcand), sacrifice (homa) and parting with 
things (dana). There appears to be nothing unscientific about 
this theory. All the sariskaras are preambled with Graha- 
yajna for the single, simple reason of having the adverse 
vibrations converted to sympathetic ones favouring the specific 
aspect of the samskaras. 


Jupiter 
Jupiter is propitiated in the following rks: 


Brhaspati, that which the foe deserves not which shines 
among the folk effectual splendid, 
That, Son of Law which is with might refulgent — that 


treasure wonderful bestow them on us. 
(RV, 11.23.15) 


This is attributed to Ghrtsamadrsi and set to tristubh.metre. 


INDRA-ADHIDEVATA 


Indra we laud thy great deeds wrought aforetime, we laud 
thy exploits later of achievements; 


=a * 
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We laud the bolt that in thine arms lies eager; we laud thy 
two Bay Steeds, heralds of Surya. 
(RV, 11.21.6) 


This is attributed to Ghrtsamadarsi and set to tristubh metre. 


BRAHMA-PRATYADHIDEVATA 


Those who are yoked by prayer I harness, fleet friendly 
Bays who take their joy together 
Mounting thy firm and easy car, O Indra, wise and all- 
knowing come thou to the Soma. 

(RV, III.36.4) 


It is attributed to Vi$vamitrarsi and set to tristubh metre. 


Jupiter is said to rule the region of Sindhudvipa and govern 
the sectors of Sagittarius and Pisces in the zodiac. He belongs to 
Angirasa gotraandis stated to have been born (formed) in the arc 
of Bharani star on the fourteenth day ofthe dark half of Vaisakha 
month in Dhatr Samvatsara. However, Taittiriya Brahmana, 
3.1.5 (Subbarayappa, et al., 1985) mentions that Jupiter was 
born in Pusya star. Juptier is located to the north of the Sun on 
Graha-Vedi andis represented by a dirgha-caturasra (rectangle) 
symbol. 


There are five full hymns and several rks in more than 10 
hymns in the Rgvedawith regard to Brhaspati or Brhamanaspati. 
He is described as the friend of Indra (1.18.6) and addressed as 
the lord of assemblies. He is the priest of gods. According to the 


following rk, the great distance of Jupiter from the earth is 
evident: 


Brhaspati, from thy remotest distance have they sat 

down who love the law eternal. 

For thee were dug wells springing from the mountain, 

which murmuringround about pour streams of sweetness. 
(RV, IV.50.3) 
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During the interval of time between the Vedic period of these 
preliminary observations and the old Sürya Siddhanta period, 
considerable amount of data appears to have been collected. 
Similarly, during the period of the old Surya Siddhantaand that 
of the Brhatsamhita of Varahamihira in the sixth century AD, 
much more data was collected. The Jovian reckoning of time of 
a cycle of 60 years of 12 divisions each of five years reminds us 
of the five-year cycle of the Vedariga-Jyotisa. 


The influence of Jupiter on the earth was considered salutary. 
Jupiter was referred to by the name guru meaning the ‘heaviest’ 
amongst all the planets. The various terrestrial changes that 
attended upon the Jovian movement of the 60-year cycle have 
been presented by the author elsewhere (Murthy, 1978). Though 
all such data are of post-Vedic Siddhantic period, it must be 
remembered that the foundations for such a study was laid 
during the Vedic period. 


In spite of spectacular developments in modern planetology 
by employing satellite-studies, observations with regard to the 
Jovian influence on the Earth in respect of changes in weather, 
rainfall, climate, environment etc. are yet to be gathered. From 
this point of view, Indian astronomy can contribute valuable 
information especially in favour ofevolvinga Theory of the Earth’. 


Venus 


Venus is propitiated by the following rks: 


Like heaven art thou; one form is bright 
one holy, like Day and Night dissimilar in colour. 
All magic powers thou aidest, self-dependent auspicious 


by thy bounty here, O Püsan. 
(RV, VI.58.1) 


This is attributed to Bharadvajarsi and set to tristubh metre. 


This hymn is in praise of Püsan and not Venus Sukra here 
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means brightness. But Aávalàyanarsi appears to have instituted 
this ricas one in praise of Venus. How Pusan is going to exercise 
magic powers is not clear here. However, Jupiter is said to be 
essentially Rgvedic while Mars is of Samaveda; similarly, Venus 
is of Yajurveda and Mercury is of Atharvaveda. The magic 
powers belong to the school of Atharvaveda. Even then, this rk 
must have been appropriate to propitiate Mercury; but the word 
Sukra was perhaps considered as referring to Venus by Acarya 
A$valàyana. 


INDRANI-ADHIDEVATA 


So have | heard Indrani called most fortunate among 
these Dames, 
For never shall her Consort die in future time through 
length of days. Supreme is Indra overall. 

(RV, X.86.11) 


This is attributed to Vrsakapirsi and is set to pankti metre. 


Again, the selection of the rk of Indrani to worship Venus is 
not clear. But it may have been employed for the female deity 
controlling wealth — coming under the purview of Venus. 


INDRA-PRATYADHIDEVATA 


For your sake from each side we call Indra away from 
other men: 


Ours, and none others, may he be. 
(RV, 1.7.10) 


This rk is attributed to Mudhucchandarsi and set to gayatrt 
metre. 


Description of Indra hereis for the wealth which is represented 
by Venus. 


Venus is given to rule Kambodia (Kamboja) and sometimes 
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the Maharastra region. He governs the Taurus and Libra sections 
ofthe zodiac. He belongs to Bhargava dynasty. He is said to have 
born (formed) in Jyestha star on a dvadasiday of bright fortnight 
of Sravana masa in Parthiva Samvatsara. 


The significance of the origin of all these planets (Shastry, 
1938) will be explained later. However, it is not yet known how 
the sages could arriveat such information. It may be recalled that 
even to this day, modern science in neither astronomy nor 
planetology has been able to arrive at the point of origin where the 
genesis of the planets is concerned. It is simply a mystery as to 
how the sages of the post-Vedic period, especially the Siddhantic 
period, could get such important information especially in the 
absence of scientific disciplines like Celestial Dynamics. In spite 
of advancements in examination and even mapping the surface 
of planets and ascertaining their nature, it has not been possible 
for modern scientists to observe the point or specific arc of origin 
of these planets in the zodiac. Moreover, such information is 
absent in works contemporary to the Vedas as well as modern 
works. 


One of the most important factors is the sages’ conception of 
these planetary bodies as living manifestations of nature. Even if 
such a concept is untenable any more, the theory of the 
enrichment of planets in specific Paricabhütas mentioned earlier 
makes this concept most appealing and highlights the effect of 
the planets on environment due to their motion through space. 
Such a conceptual prognostication has been the foundation of a 
theory for the school of Indian Medicine and all other branches 
of Sastras (Murthy, 1992, p. 118). 


Venus is represented by a pentagon symbol and is placed to 
the east of the Sun in Graha-Yajria. He is also addressed as 
Usana, Bhargava and Kavi. There is the concept that the Asvins 
are twins — identified with the planets Mercury and Venus. There 
is also the star Aévini praised in the Rgveda in more than 50 
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hymns and in many rks in numerous hymns. Accordingly, they 
are described as divine physicians who heal diseases with their 
remedies, restore sight, and cure the sick and maimed. They 
appear in the sky after the Usas and shine bright in the evening 
sky also. Their car is described to be swifter than thought and 
they go round the Sun. They are addressed as A$vinau, Dasrau 
(wonderous), Nasatyau (true), Svarvaidyau (physicians of gods), 
A$vineyau or A$vinisuthau (children of A$vini), suggestive of their 
birth in the star arc of Asvini, but Venus is born in Jyestha star 
and Mercury in Purvabhadra star, as mentioned earlier, perhaps 
a correction due to the Siddhantic school. Their going round the 
sun and appearing in sky after dawn and before darkness sets in 
the evening just suggests that they are morning and evening 
stars. 


The influence ofthe Venus on the Earth during its sojourn in 
the sky round the Sun has been summarised by Varahamihira in 
his Brhatsamhita which has data collected from the post-Vedic 
period till Varahamihira's time (data woven into a Theory of the 
Earth in my work, An Integrated Theory of the Earth). In spite 
of much study ofthe planet Venus by employing satellites etc. its 
actual influence on the Earth has not been revealed by modern 
science. The various changes attending on the terrestrial scene 
— climatic differences, rainfall, crops that prosper due to the 
influence of Venus on the Earth etc. — have been dealt with by 
Varahamihira. But such studies are yet to be undertaken in 
modern science to evolve a Theory of the Earth’. Considerable 
amount of data is necessary to formulate such a theory and the 
observational record may have to be extended over several 
centuries. But not even an attempt is being made in modern 
science towards this end. The Vedic and post-Vedic studies can, 
actually, contribute valuable data from an observational record 
of more than a couple of thousands of years. It may then be 
possible to even forecast the behaviour of the earth with a certain 

amount of accuracy. 
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Saturn 


The planet Saturn is propitiated in the following rks. 


May Agni bless us with his fires, and Sürya warm us 
pleasantly: 
May the pure Wind breathe sweet on us, 
and chase our foes. 
(RV, VIII.18.9) 


This rk is attributed to Ririmbitarsi and set to usnik metre. 


Once again, it is difficult to explain why a rk in praise of the 
divine fire and Sürya has been put forth to invoke the planet 
Saturn. Saturn is noted to be the son of the Sun, specifically in 
the later Siddhàntic period. The Vedic hymns do not indicate this 
clearly, but in the post-Vedic literature both of them are said to 
belong to Kasyapa gotra. Hence, this rk praising Surya, Agni (his 
shadow) and wind (a form of Saturn) is probably used here to 
propitiate Saturn. 


HIRANYAGARBHA PRAJAPATI-ADHIDEVATA 


Prajapati, Thou only comprehendest all these created 
things, and none beside thee 
Grant us our heart's desire when we invoke thee may we 
have store of riches in possession. 
(RV, X.121.10) 
This rk is attributed to Prajapatirsi and set to tristubh metre. 


YAMA-PRATYADHIDEVATA 


To Yama pour the Soma, bring to Yama consecrated gifts 
To Yama sacrifice prepared and heralded by Agni goes. 
(RV, X.14.13) 


This is attributed of Yamarsi and set to anustubh metre. 


Yama, the office or the natural law of dharma or rta, is 


158 Vedic View of the Earth 


praised here as the Pratyadhidevata of Saturn, since Saturn is 
the balancing wheel of the Solar System. This is very symbolic 
and pregnant with meaning when seen from astronomical point 
of view. 


Although thereis no direct link between the above rks and the 
planet Saturn, itis to be noted that the planet is being propitiated 
symbolically. These rks recognise Saturn as the son of the Sun 
(originated of the Sun), windy in nature and the most important 
balancing wheel of the solar system. 


Saturnis represented by the symbol of an arch and placed to 
the west ofthe Sunin Graha-Yajna. Saturn is supposed to govern 
Gujarat (SaurastradeSa). He is the planet with a great influence 
in the Capricorn and Aquarius sections of the zodiac. Saturn is 
said to have formed or originated in the arc of Swati star on a new 
moon day of the dark half of Pusya masa in Pramoduta 
Samvatsara. 


It is very well-known that though 99.87 per cent of the mass 
of the solar system rests with the sun, 98.99 per cent of the 
aggregate angular momentum of the solar system rests with the 
planets. Amongst them, Jupiter with 725 units (the unit being of 
that of the Earth) exerts the greatest influence and next is Saturn 
with 294 units (Murthy, 1987). Hence, Jupiter and Saturn have 
a final say in all matters of the terrestrial changes taking place 
due to the movement of the planets and the sun. Thus, the 
influence of Saturn is to be reckoned with in all aspects of the 
earth. 


Saturn is called Sani, meaning that he is slow-moving and is 
same as manda. He is also called Sauri (born of the Sun), pangu 
(lame), kala (dark), chayaputra (son of shadow), asita (not 
white) and arkaja (born to the Sun). 


The terrestrial influence of Saturn, probably recorded in the 
Vedic times based on these concepts, was later summarised by 
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Varahamihira (Murthy, 1987). A considerable amount of data 
has been and is still being accumulated by modern astronomers 
since a long time but there is not much information on the 
influence of the planet Saturn on climate and other changes on 
the earth. An integrated study needs to be undertaken to evaluate 
the available data in this area. 


APRAKASAKA GRAHAS 

Rahu 

Ràhu and Ketu are described as non-shining grahas. These two 
cannot be found in the form of material body in the heavens but 
they exercise tremendous attraction or force on the ecliptic. 
Graha in Sanskrit means that one which attracts, i.e., karsati. 
While all the other grahas described so far are material bodies 
in the zodiac belt, these two are only sensitive points; hence, 
Rahu and Ketu have been personified and described. That Rahu 
has been described in the Rgvedaunder the term Svarbhànu' is 


very well-evident. This point on the zodiac is also called Tama, 
Ràhu, Saimhikeya and Vidhuntuda. 


In the Rgveda, Ràhu is described as one who eats away the 
Sun and Moon (rahavati bhuktva candrarkau, Oka, 1913). This 
is clear from the following rks attributed to Atri Bhaumarsi and 
set to anustubh metre. (Subbarayappa, et al., 1985) 


OSun, when the demon Swarbhanu overspread you with 
darkness, all the worlds stood as if not knowing where 
they were. 

O Indra, you destroy the illusions of Swarbhanu which 
exists under the sky. Sage Atri got back the Sun who was 
hidden by darkness, by means of the fourth brahma 
incantations. 

O sage Atri, may that malicious demon, desirous of food, 
not devour me with that dreadful darkness. You are a 
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friend and truth is your wealth. May you and god Varuņa 
protect me. 
The sage Atri sent the press-stone, propitiated the gods 
with prayers and salutations and dispelled Swarbhānu 
and set his eye on Sun's light. 
Atri and his descendants alone could restore the Sun 
when the demon had overspread (the Sun) with darkness. 
None besides them had the power to do so. 

(RV, V.40.5-9) 


Says Shamasastry (1938), 


I think that these examples referred to in the Atharvaveda 
and Rigveda are enough to prove that the Vedic poets had 
a cycle of eclipses and that those eclipses were the 
measures of their seven Soma sacrifices. 


According to him, 


It may, however, be questioned why no commentator 
either on the Vedas or the Brahmanas or even on any 
Tantric work has a word to say connecting the numbers 
1000, 72,33,14,7 and the like with any cycle of eclipses 
or pointing out that the Ashtachakra or Srichakra is a 
graphic representation of eclipses. So far as the Vedic 
texts themselves are concerned, there can be no doubt 
that such Vedic expressions as Three Sheep’. ‘Five 
Sheep’, ‘Cow’, ‘calf and bulls’, and 'he-goat and she-goat’ 
all mean eclipses, as already pointed out. Likewise the 
word Graha itself is a general name to eclipses, Soma- 
graha denoting lunar eclipse and Aditya-graha, solar 
eclipse, the earthly soma-juice being an imitation of the 
heavenly soma-juice, drunk by gods and departed souls 
on the occasions of new moons or by demons of eclipses 
on the days of eclipses. The Vedic poets feared that on 
occasions of eclipses their fathers in heaven would be 
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starved to death on account ofthe Moon which is believed 
to be their food on the days of new moons being carried 
off and devoured by the seven hunters, or seven wild 
beasts, or seven Chakravaka or moon-light drinking 
birds, or seven swans living in the Manasa lake. Hence 
they seem to have thought it necessary to perform a 
Sraddha rite and offer rice-balls to the fathers on the 
days of eclipses. These verses are even now recited 
during the performance of Sraddha rites together with 
the Vashatkara formula of 17 syllables. 


Further, Shamasastry observes, 


The forms of solar and lunar eclipses seem to have given 
rise to the twenty-four Mudras of witch-craft. Figures 
like those of the Sun (Gayatri, Savitri and Saraswati) in 
the several eclipses of the cycle are formed with two 
hands and fingers, and the Gayatri is recited to exorcise 
evil spirits by all the twice born people in their morning, 
mid-day and evening prayers. 


Shamasastry continues, 


The names of the figures are: 


l. Adisc like figure 

2. The same with fingers not touching each other 

3. The same with fingers drawn apart from each other 
4 
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A figure with two, three, four, five, six heads corresponding 


to the six solar eclipses in a line in the cycle. 


Shamasastry says, 


Figures like an Anjali, like a cart, like a noose, like two 
things kissing each other, like fish, a tortoise, a boar, a 
lion, a cow's udder with two or four nipples, like a circle, 


" 
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a lotus and like a Linga. I have already pointed out how 
the gnoman's shadow in various months forms figures 
like those of fish and other animals. This explains the 
traditional story that the various incarnations of Visnu 
were predicted by the sages and they would take place 
in each Kalpa in their own time to ease the earth from its 
burden. 


Finally, he remarks, 


Whatever might be the reason for the loss of tradition 
underlying the cult of eclipses which forms the main 
theme of the Vedas, this much is certain that the Vedas 
are the attempted explanations of the eclipses and the 
spells and the charms devised to avert the calamities 
that would happen to gods, fathers and men from Vritra, 
Shamabara and other demons of eclipses. 


Until the origin of the text of the old Surya Siddhanta (since 
nothing about eclipses is evident from the text of Vedanga 
Jyotisa of Lagadha), it appears that the Vedic sages were under 
the erroneous assumption that the Ràhu gulped down the 
luminaries during the eclipses. Grahana means the nothingness 
of graha or loss of graha (graha-na). This theory was well- 
developed by the astronomers of the post-Vedic period to 
ascertain the terrestrial changes followed by different types of 
eclipses which have been summarised by Varahamihira in his 
Brhatsamhita. (Bhat, 1986). The Siddhantas have presented 
scientific explanations for the cause of eclipses and removed the 
old Vedic concept ofthe luminaries being devoured by the demon 
called Svarbhanu. 


This sensitive point of the zodiac has been drawn into Graha- 
Yajna by Smrti- and Samskara-karas who have employed the 
following rks in propitiating him. They are given below. 


With what help will he come to us, 
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Wonderful, ever waxing friend; 
With what most mighty company? 
(RV, IV.31.1) 


This is attributed to Vamadevarsi and is set to gayatri metre. 


This rk is actually in praise of Indra according to Sayana and 
it is not known when this was drawn to describe Svarbhanu. 
Probably, Acarya Asvalayana proposed this ricto praise Svarbhanu. 


SARPARAGINI-ADHIDEVATA 


This spotted Bull hath come, and sat before the Mother 
in the east, 
Advancing to his Father heaven. 

(RV, X.189.1) 


This is attributed to Sarparaginirsi and set to gayatr metre. 


This rkis attributed to Surya (or also, Sarparagini) according 
to Sayana. Accordingly, the Sun shining and transiting has 
transgressed Udayacala in the east along with Mother Earth. He 
has even transgressed the heaven and Pitr-loka. This rkpossibly 
suggests that the Sun has taken the dead elders to the heaven; 
for the next rk suggests that the god of death should vacate the 
path of heaven for the elders to enter. 


MRTYU-PRATYADHIDEVATA 


Go hence, O Death, pursue thy special pathway apart 
from that which Gods are wont to travel 
To thee I say it who hast eyes and hearest; 
Touch not our offspring, injure not our heroes. 
(RV, X.18.1) 


This rk is attributed to Sankusakorsi and set to tristubh metre. 


It appears that the same concept of ‘devouring’ continues 
with regard to Svarbhanu in the later period of Graha-Yajna. 
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Rahu is described to be a serpent-head and he is equated with 
Yama, the god of death; then, he is requested to clear the path 
for the dead to go to heaven. Rahu does not harm progeny; he is, 
thus, being equated with the genitals of the human body while 
Ketu is equated with the head of the human body. 


Ráhuis noted to belong to Pithinasa gotra and he governs the 
Barbara region. He is described to have been originated from a 
point in the arc of Hasta star from the fourteenth day of dark-half 
of Bhadrapada masa in Raksasa Samvatsara. He is located to 
the south-west of the Sun on a Sürpa symbol in Graha-Yaina 
while Ketu is located to the north-west of the Sun on a dhvaja 
symbol. Ráhuis said to govern the Leo sector ofthe zodiac though 
some state it to be Gemini. 


Inthis way, the origin of the two luminaries, five planets and 
two sensitive points was described probably during the Siddhantic 
period, based essentially on the data which had been accumulated 
from the Rgvedic times. It may be mentioned that the smrti-and 
samskara-karas of later period have, however, drawn their 
appreciation of these Nava-grahas — as they have come to be 
called — from the Rgvedic hymns. Whether they are really 
appropriate and relevant to the occasion may be examined by the 
competent. What may be emphasised here is that the Vedic 
bards were most familiar with the terrestrial nature as wellas the 
celestial objects which attracted their attention by their shining 
and movements. Moreover, the origin of the planets as described 
by them can be evaluated from the modem point of view, although 
they did not describe any theory as to the origin of the members 
of the solar family. The modern theories on the origin of the 
planets do not give any data as to the first formation or origin of 
the members of the solar family in terms as precise as the ones 

mentioned so far. 


Vedic astronomy was far advanced than the data from 
Vedanga Jyotisa, Garga Samhita, similar texts that we have 
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now, and only a part of what was known to the Vedic astronomers 
is available to us now. The gap between the Vedic astronomy and 
the old Surya Siddhantais very wide and it is difficult to believe 
that there existed no other text during this period — i.e., the post- 
Vedic time. While there was the institution of Sulvasütras by the 
time of Yajurveda, it is difficult to understand the absence of 
texts on geometry and symbology belonging to the Vedic times. 


Ketu 


Ketuis also noted to be anotherunseen grahaat about 1809 away 
from Ràhu. They are usually set at opposite points in the zodiac. 
Ketu is propitiated by the following rks. 


Thou making light where no light was and form, 
O men: where form was not, 
Wast born together with the Dawns. 

(RV, 1.6.3) 


This is attributed to Madhucchandarsi and set to gayatrimetre. 


According to Sayana, this rkis addressed to Indra (in the form 
of Surya) who wakes up persons going to sleep on his setting when 
no matter can be cited. Ketum krnvanprajriam kurvan means 
that 'enlightening in the morning. 


BRHASPATI-ADHIDEVATA 


Vena, with the first enlightenment of the Brahman 
through his rks, through his intelligence could grasp the 
root of truth and false. (author) 

(RV, III.22. 1) 


This rk is attributed to Venarsi and set to tristubh metre. 


CITRAGUPTA-PRATYADHIDEVATA 


Wondrous of wondrous power give to the singer wealth 
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wonderous, marked, most wonderful, life-giving 

Wealth bright, O Bright one, vast with many heros, give 

with thy bright flames to the man who lauds, thee. 
(RV, VI.6.3) 


This is attributed to Bhardvajarsi and set to tristubh metre. 


According to Sàyana, this rk is addressed to Agni. But one 
may wonder about the commentary by Sayana and the English 
rendering by Griffiths (1986). Perhaps itis the variegated colour 
ofthe sky (owing to the rising Sun or the Moon) which is described 
by the rsi. The bright light referred to in the rk suggests that the 
sky is described as having been carried away by 'Ketus' (RV, 
1.50.1) 'Ketavaha', according to Sayana, is Suryarasmayah, 
meaning, the sunrays. 


Ketu is noted to be a spot or insignia by Amarakosa. The 
words kalarika, anka, larchana, cinham, laxma, laksana, 
pāli, ketu, dhvaja, lingam, numittam, vyanjanam, padam, 
prajnanam, abhijnanam, lalama, etc. are synonymous. 
Amarakosa also said grahabhede dhvajo ketuhu, meaning, 
Ketu is a graha signified by a flag. 


Ketu is said to belong to Jaimini gotra and is noted to govern 
the Antaravedi region. He is noted to have formed from the arc 
of Revati star on the fourteenth day of dark-half of Caitra masa 
in Raksasa Samvatsara. He governs the Karkataka sector of 
the zodiac. 


Ketu is described as comets by Bhat (1986, p. 1106). It is 
described in plural form in the Rgvedaas Ketavah. Varahamihira 
has described 1020 comets in his Brhatsamhita, probably 
accumulating the data up to his time from the time of the 
Rgveda. According to Baker (1965), a comet is characterised by 
a foggy envelop of the coma with a tail fanning out in a direction 
away from the sun. Comets revolve around the sun generally in 
highly eccentric orbits. Compare this description with the 
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Rgvedic statement, udutyam jatavedasam devam vahanti 
ketavah, meaning, the comets carry the rising sun. Meteoritic 
streams are the products of the disintegrated comets. 


Itis difficultto make out whether Ketu denotes a non-existing 
point of attraction (aprakasaka graha) or actually a comet. It is 
also not known when it started meaning comets or a point of 
attraction in the zodiac. In any case, it is clear from the texts that 
the Rgvedic Ketu is an astronomical phenomenon. It goes to the 
credit of the Rgvedic sages that they discovered the Ketus and 
came up with the idea of the sun being carried away by them — 
an apt description since comets are known to encircle the sun in 
eccentric orbits. 


3 


Naksatra Mandala 


IN the earlier chapters, we dealt with the earth in the Rgveda 
from the point of view of terrestrial facts and near celestial 
objects (grahas). The next distant objects ofthe universe which 
form the background for consideration of the motions of the 
grahas, especially in the celestial zone of the ecliptic (zodiac), 
happen to be the stars. The Vedic seers did make an attempt to 
study the stars in their singleness and plurality for their 
importance in the day-to-day and annual calendar to ascertain 
thetime for sacrifices etc. Though the direct relationship of any 
of the stars to the earth has not been presented in the Vedic 
literature, it is discussed that the stars form a permanent path 
for the motion of the luminaries and the grahas to reckon with, 
thus relating to the earth in the tertiary phase. The Vedic sages 
made a thorough study ofthe stellar path forming a background 
or frame for the grahas and recognised some 27 or 28 stars/ 
groups and gave them names based on certain observations. 
Thus, the theory ofthe earth as a representative of the universe 
is complete only when it is studied in the background of the 
universal manifestation. 


Naksatra is defined as the one which is motionless — 
naksatrati, calayati iti — and it is synonymous with rksa, 
bham, tàram, tarake, and udu. By the time of the Rgveda, the 
seers were well-acquainted with the stars of the zodiac. The 
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establishment of the Naksatra Mandala made it easy for them 
toform the earliest Vedic calendar as has been explained earlier. 
Their five-year calendar began with the luminaries joining in the 
Dhanistha star. Thus, the identification of the starry path helped 
them to establish their calendar for the purposes of fixing the 
time for sacrifices etc. 


The Vedanga Jyotisa lists the 27 stars and their presiding 
deities. This is probably the earliest text in Sanskrit literature to 
list the 27 stars. The stars are mentioned below: 


Naksatras Presiding deities 
Krttika Agni 
Rohini Prajapati 
Mrgasira Soma 
Ardra Rudra 
Punarvasu Aditi 
Pusya Brhaspati 
Aslesa Serpent 
Magha Pitrs 
Purvaphalguni Bhaga 
Uttaraphalguni Aryama 
Hasta Savitri 
Citra Tvastr 
Swati Vayu 
Visakha Indragni 
Anuradha Mitra 


Jyestha Indra 
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Mala Nirrti 
Pürvásadhà Apas 
Uttarasadha Visvedevas 
Sravana Visnu 
Dhanistha Vasus 
Satabhisaj Varuna 
Purvabhadra Ajaikapad 
Uttarabhadra Ahirbudhnya 
Revati Pusa 

ASvini Asvins 
Bharani Yama 


(Vedariga-Jyotisa of Lagadha by Shamasastry, 1936) 


Itcan be observed that the starry nomenclature has been derived 
with respect to the most dominant factor — the prominent 
geological phenomena-terrestrial surface change — and the 
concerned geological agent is recognised as the presiding deity. 
Though exceptions are there like in the case of Bharani, Asvini 
etc. the remaining deities, by and large, actually represent the 
major terrestrial change or the scene called by the name of the 
respective deity — like Vayu for Swati, since wind action will be 
more efficient during the day or month ruled by Swati. 


According to Subbarayappa et al., (1985, p. 338) the 
Atharvaveda Parisista-Naksatrakalpa lists the number of 
stars in each of the groups identified above. They are as follows: 
Krttika — 6; Rohini — 1; Mrgasira — 3; Ardra — 1; Punarvasu — 
2; Pusyà — 1; Aslesa — 6; Magha — 6; Pürvaphalguni — 2; 
Uttaraphalguni — 2; Hasta — 5; Citrà — 1; Swati — 1; Visakha 
— 2; Anüradhà — 4; Jyesthà — 1; Mula — 7; Purvasadha — 7; 
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Uttarasadha — 1; Abhijit — 1 (this is not in the list of stars given 
above); Sravana — 3; Dhanisthà — 5; Satabhisaj — 1; (or 100 as 
some say); Purvabhadra — 2; Uttarabhadra — 2; Revati — 1; 
Asvini — 2; and Bharani — 3. 


They also named the stars in each of the Naksatras, for 
example, in Krttika, the seven stars are named as Amba, Dula, 
Netatni, Abhrayanti, Meghayanti, Varsayanti and Cupunika 
(Taittiriya Samhita quoted by Subbaryappa et al., ibid.). The 
deities given by Lagadhaare repeated in the Yajurveda Taittiriya 
Samhita (4.4.10, Satavalekar, 1990, p. 397) and the Naksatra 
Süktas of Atharvaveda also list them with a request to confer 
good on the sages (Satavalekar, 1944). They constitute the 7th 
and 8th suktas of the 19th kanda. They describe 28 stars 
instead of 27 in the Rgvedaand are aimed at warding off evils and 
bad omens. The deity of the Abhijit star (before Sravana) is given 
as Brahma. 


According to the Rgveda the stars disappear along with the 
night when the Sunrises (1.50.2) even as the Moon remains nearer 
to them (X.85.2), i.e., transiting the stars, describing the motion 
of the lunar and solar bodies on the starry path. Each of the stars 
is propitiated by the Rgvedic mantras in the sacrifice of stars or 
Naksatresthi. Now let us examine the purport of each of the 
Rgvedic rks describing the stars for their meaning and 
comprehension. The Naksatresthi (Bhatta, 1991), not in vogue 
today, might have been a very important sacrifice of the period 
of the Yajurveda. 


A$vini 
The star A$vini ruled by Aávini devatas has been propitiated 
employing the following mantras (Griffiths, 1986). 


A$vins, with truth they call you Twain 
bestowers of felicity; 
At sacrifice most prompt to hear, most 
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gracious ye at sacrifice. 
Most pleasing to the Asvins to these prayers 
which magnify their might. 
Which we have fashioned, even as cars; high 
reverence have we spoken forth. 

(RV, V.73.9-10) 


This hymn is attributed to Paurarsi and set to anustubh metre. 


The Asvins have been described to be twins who are nasatyau, 
or ‘most truthful’, and endowed with the power to cure diseases 
— hence addressed as svarvaidyau or ‘the divine doctors’. It is 
difficult to ascertain the purport of the author (Asvalayanarsi) in 
selecting the above two rks from the Rgveda to propitiate the 
Aévins. It would have been better had the rsis selected some 
meaningful hymns instead of the above two hymns — as, for 
example, rk no. 3 of the same hymn which says that the A$vins 
had carved their own third path distinct from that of the sun and 
the moon and other grahas: 


Another beautious wheel have ye fixed 
there to decorate your car 

with others through the realms ye roam in 
might unto the neighbouring tribes. 


Or the rk. no. 5 of the same hymn which reads: 


When Sürya mounted on your car that 
rolls forever rapidly 

Birds of red hue were round about 

and burning splendours compassed you. 


The Aévins have also been equated with Venus and Mercury (the 
morning and evening stars) who are equally capable of removing 
sickness. The Aévins are said to have rid Cyavana of old age and 
got him lost eyes according to some süktas. The Asvins, itis said, 
helped Atri, Paura, Saptavadhri and others recover from their 
difficulties. Their distant path is described and their ability to 
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Their astronomical details including their longitude-latitude, 
motion, brightness etc. were ascertained in the later Siddhantic 
period and the Rgvedic sages were only concerned with the first 
interaction of their identification and description. Not only did 
these sages identify the stars, they conceived — as has been 
emphasised several times earlier — some superior force in them 
and saw thatas the presiding deity. The characteristic difference 
in the approach of the modern astronomers and the Rgvedic 
sages lies in this assigning of divinity to the stars. 


It may be necessary to examine the Vedic literature to refine 
the meaning of the rks of the Naksatresthi especially in the 
context of their actual power invested as divinity in them. In that 
sense, the power of the A$vins is in their capacity to restore the 
invalid and the sick to their original health. It is difficult to 
ascertain how the sages came to be aware of the supernatural 
powers attributable to these twins. 


Coming to post-Vedic literature, data accumulated up to the 
time of Varahamihira are summarised by him in his Brhatsamhita. 
Accordingly, Krttika, Rohini, MrgaSira are said to govern the 
Central region; Ardra, Punarvasu, Pusya — the Eastern region; 
Aslesa, Magha, Pubba — South-Eastern region; Uttara, Hasta, 
Citra — Southern region; Swati, Visakha, Anüradhà — South- 
Western region; Jyestha, Mula, Purvasadha — Western region; 
Uttarasadha Sravana, Dhanisthà — North-Western region; 
Satabhisa, Purvabhadra, Uttarabhadra — Northern region; and 
Revati, A$vini, Bharani — North-Eastern region. This correlation 
or identification and its basis is not clear. However, the crop 
patterns, rains, food etc. observed during the transit of the sun 
in the arc of each star have been recorded for purposes of future 
interpretation and they are given in almost all the almanacs in 

India today. This part of the Theory of the Earth’ is, however, not 
included here since the observations are partly of the Vedic 
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though mostly of the post-Vedic period. 


Bharani 


The star Bharani has been propitiated by employing the following 
mantras. The deity of this star is noted to be Yama, the god of 
death. 


Offer to Yama holy gifts enriched with 
butter, and draw near; 
So may he grant that we may live long 
days of life among the Gods. 
Offer to Yama, to the King, oblation very 
rich in meath; 
Bow down before the Rshis of the ancient 
times, who made this path in days of 
old 
(RV, X.14.14-15) 


This hymn is attributed to Yamarsi; rk 14 is set to anustubh 
metre and15 to brhati metre. 


It is clear from these rks that tne Smrti- and Samskara- 
kartas desired to select only such hymns for the religious 
sacrifices. However, this aspect does not deter us from recognising 
the actual meaning of the star lore related to the earth in terms 
of its tertiary influence. For example, the 16th rk of the above 
hymn states: 


Into the six expanses flies the Great One 
in Trikadrukas 

The Gayatri, the Trishtub, all metres in 
Yama contained. 


Itis interpreted to deal with the first three days of the Abhiplava 
festival; perhaps this refers to an astronomic phenomenon in 
which the six months of the sun’s southern journey 
(Daksinayana) is referred to wherein the gnomon of gayatri, 
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tristubh etc. can be deciphered. Since the direction of daksina 
is associated with Yama or death, the significance becomes 
apparent. But it is not very clear exactly how Bharani is 
connected with Yama as literature on this aspect is not available. 
The name Bharani is given to the two stars since they make up 
a small container. 


Krttika 
The star Krttika is propitiated by the following rks: 


Help us thou Brahman, best of all invokers 

of the gods in song. 

Beam, friend of Maruts, bliss on us, O 

Agni, a most liberal God. 

Ye grant us treasure thousand fold with children 
and with nourishment. 

And Agni, splendid hero strength, exalted, 
wasting not away. 


(RV, III. 13.6-7) 


They are attributed to Vai$vamitrarsabharsi and set to anustubh 
metre. 


The presiding deity of Krttika star is divine fire. Of the 200 
and odd hymns attributed to the divine fire in the Rgveda, it is 
not known why only these two rks have been selected to propitiate 
the star Krttika. The star lore ofthe Vedas also commences with 
Krttika and ends with Bharani while the present-day list of stars 
commences from A$vini ending with Revati. It is possible that 
Krttika was the first star by the time of the Yajurveda which 
deals with the performance of sacrifices. 


Even to this day, the sun's transit of the arc of Krttika is 
declared as Agninaksatra-dosa in the sense that it portends a 
variety of sickness due to extreme heat. The period is usually a 
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month long — from the solar transit of Bharani III pada and 
lasting up to the solar transit of Rohini II pada. This period 
coincides with the month of May all over India and this is a period 
of abnormal heat. It can be seen that an arc of 6°40' before the 
entry of the sun to Krttika star and 6°40' after leaving Krttika star 
is governed by this period, having the star arc of Krttika in the 
middle. What makes the Sun so hot in this region may be an 
interesting subject-matter for study. But by direct observation, 
the Vedic sages have rightly identified the transit of the sun 
through the arc of Krttika which is the hottest period and named 
the presiding deity of this star as divine fire. Here, itis aclear case 
of the tertiary influence of stars on the earth. 


Rohini 


The presiding deity of the Rohini star, Prajapati, is propitiated by 
the following rks: 


In his own house he dwells in peace and 
comfort; to him for ever holy food 
flows richly. 
To him the people with freewill pay homage- 
the king with whom the Brahman has 
precedence. 
He, unopposed, is master of the riches of 
his own subjects and of hostile people. 
The gods uphold that King with their protection 
who helps the Brahman when he seeks 
his favour. 

(RV, IV 50.8-9) 


These are attributed to Vamadevarsi and set to tristubh metre. 


The meaning of some of the rks in this hymn clearly indicate 
worship of Indra in the form of Brhaspati. Also, one may note the 
meaning of the latter half of the rk no. 3 of this hymn (Griffiths, 
1986): 
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Or thee were dug wells springing from the 
mountain, which murmuring round about 
pour streams of sweetness. 


The term ‘Rohini’ means that which is growing or prosperous, 
perhaps the chief quality of Brhaspati (or Brahmar??) to evolve 
into something living. Perhaps the star has been named Rohini 
after observing this quality during the transit of moon in this arc 
of the star. It is not that in the other stars, things do not grow; 
butthe process may be more prominent and effective in this star. 


Inlater literature, we find information regarding the different 
crops which grow profusely in certain stars. According to Naksatra 
Cudamaniof Padmanabha (Nanjunda Shastry, 1924) sowing in 
ASvini will yield very less crop but planting coconut will be 
beneficial there; rains are abundant and crops prosper in Bharani 
star, thorny shrubs grow profusely in the arc of Krttika star; 
paddy, sugarcane etc. grow well when sown in the Rohini star; 
and so on. 


Mrgasira 


The presiding deity of MrgaSira is Soma and he is propitiated by 
the following rks: 


Such of thy glories as with poured oblations 
men honour, may they all invest our 
worship. 
Wealth-giver, furtherer with troops of heroes, 
sparing the brave, come, Soma to our houses. 
To him who worships Soma gives the milch cow, a 
fleet steed and a man of active knowledge 
skilled in home duties, meet for holy synod, 
for council meet, a glory to his father. 
(RV, 1.91.19-20) 


These are attributed to Gautamarsi and set to tristubh metre. 
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These herbs, these milch-kine, and these 
running waters, all these O Soma, 

thou hast generated. 

The spacious firmament hast thou expanded, 
and with the light thou hast 

dispelled the darkness. 


The Moon probably shines the best in the arc of this star; for the 
presiding deity ofthis star is noted to be Soma or the Moon. This 
star is noted to be favourable to agriculture. 


According to Amarasimha (Rice, 1970, p. 407), the star 
Mrgasira is also called Agrahayani. Tilak (1972, p. 342) has made 
it clear that ‘Agrahayanika’ meant the full moon day in ‘Mrgasira’ 
being the first day of the year. He further observes, “The oldest 
period in the Aryan Civilization may therefore be called the Aditi 
or the pre-Orion period, and we may roughly assign 6000-4000 
BC as its limit. We next come to the Orion period which roughly 
speaking extended from 4000 Bc to 2500 sc . . . The third of the 
Krttika period commences with the vernal equinoxin the asterism 
of Krttikas and extends up to the period recorded in the Vedanga 
Jyoutisha i.e. from 2500 Bc to 1400 Bc." 


Ardra 


The presiding deity of the star Ardra is Rudra, and he is 
propitiated by the following rks: 


To the strong Rudra bring we these our 
songs of praise, to him the Lord of 

Heros, with the braided hair, 

That it be well with all our cattle and our 
men, that in this village all be healthy 

and well-fed. 

Be gracious unto us, O Rudra, bring to us joy; 
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thee, Lord of Heroes, thee with 
reverence will we serve. 
Whatever health and strength our father Manu 
won by sacrifice may we, under thy 
guidance gain. 
(RV, I.114.1-2) 


These are attributed to Kutsarsi and set to jagati metre. 


In the same hymn, rk 6, he is referred to in "To him the 
Maruts' Father"; this indicates that he is the origin of the groups 
of winds, Maruts. ‘May he, his hand filled full of sovran medicines’ 
in rk 5 of the same hymn suggests his sickness-removing 
capacity. Ardràis said to havea single star. According to Raghava 
Rao (1949), "Betelgeauxis Ardrà...andthe modern science fully 
confirms the terrible fiery nature of Rudra as the star Ardra”. He 
gives a footnote of an observer's description of Beteleaux: "I saw 
it blazing. How many millions of Suns rolled into one. I seemed 
almost to hear the roar of that unbelievable furnace seething 
across the night, burning forever and ever". Griffiths (1986) in his 
footnote mentions that Rudra is generally described as the 
Roarer owing to the sound of stormy winds, ‘the God of Tempests’ 
and ‘Father of the Maruts'. That Rudra might have drawn his 
name from the sound of the star which roars and burns has been 
noted. 


According to Padmanabha (Nanjunda Shastry, 1924) ifhalos 
and rainbows appear in this star rainis assured. This statement 
is supported in the Brhatsamhita of Varahamira (Bhat, 1991) 
that describes different kinds of halos and rainbows and their 
weather indications. 


Punarvasu 


The presiding deity of Punarvasu is Aditi and he is propitiated by 
the following rks. 


Earth sprang from the productive power; 


SR 
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the regions from the Earth were born 

Daksha was born of Aditi, and Aditi was 
Daksha's child 

For Aditi, O Daksha, she who is thy daughter, 
was brought forth, 

After her were the blessed Gods born 


sharers of immortal life. 
(RV, X.72.4-5) 


These are attributed to Brhaspatirsi and set to anustubh metre. 


This hymn is devoted to many gods. In rk 1 it is mentioned 
that the sage will proclaim the origin of these gods. In rk 2, it is 
stated that Brahmanaspati produced the gods like a smith and 
the gods sprang from non-existence. Similarly, the Earth sprang 
from the productive power which helped generate the gods from 
non-existence or space! 


This is a beautiful hymn in which one can see the seeds of 
Indian philosophy on the question of origin of the earth and the 
gods — the geological agents, originating from non-existence; 
extending the meaning of this hymn, we can state that the 
universe here is said to originate out of space. 


As has been described earlier, the Aditi age is the earliest age 
of the Vedic rks that date back to 6000-4000 Bc according to B.G. 
Tilak. All the Vedic compositions from this age to the end of the 
VedangaJyotisa period, that is, 2500-1400 Bc, arenotavailable 
to us today. By the time of Veda-Vyasa, i.e., about the beginning 
of the present kali yuga said to have commenced from 3102 Be, 
the Vedas had become vast and unwieldy; Veda-Vyasa edited the 
Vedas so that they could be memorised, and easily used in the 
sacrifices. That the age of Aditi is purana or purvyam is clear 
from the 9th rk of the above hymn which can be translated as 
follows: 


So with her Seven sons Aditi went forth 
to meet the earlier age. 
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The presiding deity of Pusya is Brhaspati and he is propitiated by 
the following hymns: 


Serve we with sacrifices, gifts, and homage 
even thus the Steer of all the Gods, the 
father. 
Brhaspati, may we be lords of riches, with noble 
progeny and store of heroes. 
Surely, that king by power and might heroic 
hath made him lord of all his foe's possessions, 
Who cherishes Brhaspati well-tended, adorns and 
worships him as foremost sharer. 

(RV, IV.50.6-7) 


These are attributed to Vàmadevarsi and set to tristubh metre. 


While rks 8-9 were employed for propitiation of Prajapati, the 
deity of Rohini star, the above rks are for worshipping Pusya, the 
presiding deity of which is Brhaspati. 


The planet Jupiter is said to have been born (or formed) in the 
arc of this star in the ecliptic. In this sense, Jupiter is also 
associated with the arc of the star Bharani. It is difficult to find 
out the actual star arcs in which the planets have taken their 
shape since the authors have not made any reference to the texts 
giving the details. The Pusya origin of Jupiter is mentioned by 
Padmanabha in his Naksatra Cudamani (Nanjunda Sastry, 
1924) while Bharani origin of Jupiter is mentioned by 
Laxminarasimha Shastry in his booklet Navagraha-Homam, 
Navagraha-Shanti Vidhanamu (published in Machlipatnam, 
1938). We do not know if other versions of the origin of planets 
are also there. Though this fact may belong to the Siddhantic 
period, none of the well-known Siddhantas have given this 
detail. Perhaps this data was obtained as the Vedic lore advanced 
into Yajna lore. 
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Aslesa 


Serpents are the presiding deity of Aslesa star and they are 
propitiated by Khila Adhyaya 2, Sükta 15, rks 3-4 (Sontakke, 
1983) of the Rgveda. They are attributed to some rsiwhose name 
is not mentioned. The metre is also not stated. 


Freely translated, the rks mean that ajagara, the mighty 
serpent full with poison, moves in the oceans (siddhavah). 
Kaliya, the serpent with a thousand hoods that originated in the 
deep waters of Yamuna, formed the vehicle of Narayana. 


The concept of the serpent-head devouring the luminaries 
must have come from times earlier to the Aditi age and it has 
continued since then. According to Raghava Rao (1949), 


Detach Arcturus from the Bootes group. Join together 
the rest of the Bootes with Serpens. By joining serpens 
with Ophichus 5 we get the beautiful figure of Sesha with 
his folds of heads. . . . of Sheshashayi. Of several starry 
serpents in the sky this is preeminently the Serpent. 


Again, the Kaliya is said to form the vehicle of Narayana. Theverb 
vahati also means ‘carrier’ or ‘holder’. In that sense, the word 
narayanavahanah means that Narayana is contained by it i.e., 
Sesasayi, which suggests the familiar image of Narayana sleeping 
over the coiled serpent. The coiling of the serpent with its hoods 
opened up may indicate a combined picture of the earth with its 
rotational and revolutional motion. 


Rahuis noted to govern Gemini and Ketu, Cancer. The picture 
of Sesasayi is formed as given above along with the saptarsi 
mandala in Leo. Governing the head portion of Mahavisnu who 
is lying down is the thousand hooded serpent — the head portion 
of the serpent suggestive of Rahu. The lower portion of the sky 
picture is the constellation Cancer governed by Ketu, the tail 
portion of the serpent. 
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Rahu is said to have been originated from the Hasta star and 
Ketu from the Revati star 180? opposite in position. It is possible 
to relate the motion of the serpent to that of the seismic waves 
oftheearth duringits movements. This interesting possibility can 
be examined in detail. 


Magha 


The presiding deity of the Maghà star is Pitr and he is propitiated 
by the following rks: 


Thou, Agni Jatavedas, when entreated, didst 
bear the offerings which thou madest 
fragrant, 
And give them to the Fathers who did eat them 
with Svadhà. Eat, thou God, the gifts 
we bring thee. 
Thou, Jatavedas knowest well the number of 
Fathers who are here and who are absent, 
Of Fathers whom we know and whom we know not; 
accept the sacrifices well prepared 
with portions. 
(RV, X.15.12-13) 


These are attributed to Sankharsi and are set to tristubh metre. 


This prayer is to the divine fire for its passing on of the 
offerings to pitr devatas. But how exactly the star Magha is 
connected with the pitr devatas is uncertain. This star is 
identified with Alpha, Eta, Gamma, Zeta, Myu and Epsilon 
Leonis, according to Raghava Rao (1949). He has presented the 
picture of Mahavisnu as Sesasayi involving all these stars and 
has described the ‘eye’ structure which is stated in the Rgveda 
as tadvisnohparamam padam. sada pasyanti suryah. Since 
this is the paramam padam, the supreme place, the pitr devas 
are believed to have attained this place. Hence, pitr yajna is 
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commenced with the order of mahavisnu-mahavisnorajriaya 
pravartamanasya. This seat of Mahavisnu is also described as 
vaikunthaor an unperturbed status. Is it possible that perturbation 
commences the process of creation and the unperturbed condition 
is sought after for total settlement? Is it possible to find a place 
of unperturbed status or total tranquility in the region of Magha 
star or Leo constellation in the celestial expanse? 


Purvaphalguni 


The presiding deity ofthe star Pürvaphalguni is Bhaga and he is 
propitiated by the following rks. 


So may felicity be ours at present, and 
when the day approaches, and at noon-tide; 
And may we still, O Bounteous One, at sunset 
be happy in the deities' loving kindness. 
May Bhaga verily be bliss-bestower, and 
through him, Gods may happiness attend 
us. 
As such, O Bhaga, all with might invoke 
thee, as such be tough our Champion 
here, O Bhaga. 

(RV, VII.42.4-5) 


These are attributed to Vasistharsi and set to tristubh metre. 


It has already been mentioned that Aryama is another name 
for the Sun. Aryamà, Bhaga and Savitr, all synonymous with the 
Sun, are the presiding deities of the stars Pubba, Uttara and 
Hasta respectively. This assumption on the part of the sages can 
bè understood from the view of depiction of Mahavisnu lying on 
Adigesa in the sky connecting these very star groups with others, 
as has already been mentioned (Raghava Rao, 1949). Aryama, 
Bhaga, Savitr are different names of the sun who is also identified 
as Mahavisnu. 
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Agricultural seedingactivities take an advantageous position 
in this star. In MandalaX, hymn 85, rk 13, thereis the statement 
“aghasu hanyante . .." which is interpreted by Sayana as 
"magháàsu', meaning that cattle are beaten/driven to Somagrha 
and wedding ofthe bride takes place in the Arjuni, i.e., Parvà and 
Uttaraphalguni stars. Why the wedding must take place in these 
two stars is unclear; but the celestial wedding of Surya with 
Soma-Moon and the daughter of the Sun probably took place in 
the arcofthese stars and this may well indicate some astronomical 
phenomenon. 


Uttaraphalguni 


The presiding deity of the star Uttaraphalguni is Aryama who is 
propitiated by the following rks: 


Thou at thy birth art Varuna, O Agni: 

when thou art kindled thou becomest 

Mitra. 

In thee, O Sun of Strength, all Gods 

are centred, Indra art thou to man who 

brings oblation. 

Aryaman art thou as regardeth maidens: 

mysterious is thy name, O self-sustainer 

As a kind of friend with streams of milk they 

blam thee what time thou markest 

wife and lord one-minded 

(RV, V.3.1-2) 

These are attributed to Atreya Vasusrtarsi and set to tristubh 
metre. 


Probably, the latter half of rk. 3 of this hymn would support 
Visnu's aspect of Aryama. That is given as follows: 


That which was fixed as Visnu's loftiest 
station-therewith the secret of the cows 
thou guardest. 
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It is clear from the above that Pitr, Bhaga and Aryama deities 
presiding over Magha, Pubba and Uttara stars are the different 
aspects of Mahavisnu pictured by the stars. 


The 12 names of the sun are given as Mitra, Ravi, Surya, 
Bhanu, Khaga, Pisa, Hiranyagarbha, Marici, Aditya, Savitr, 
Arka and Bhaskara (Josyer, 1976, p. 140). These12 Suns (each 
in the 12 rasis of the zodiac) along with all Rudras, the eight 
Vasus, Indra and Prajapati make the 33 deities of the Rgveda 
addressed usually as Trayastrimsaddevata. 


It is observed that the occurrence of rainbow or halos in the 
arc of the stars will increase rains. This observation, however, 
needs to be examined. 


Hasta 


The star Hasta is presided over by Savitr who is propitiated by 
the following rks. 


Bless us with shine, bless us with perfect 
daylight, bless us with cold, with 
fervent heat and luster. 
Bestow on us, O Surya, varied riches, to 
bless us in our home and when'we travel. 
Gods, to our living creatures of both kinds 
vouchsafe protection, both to bipeds 
and quadrupeds, 
That they may drink and eat invigorating 
food. So grant us health and strength 
and perfect innocence. 

(RV, X.37.10-11) 


These are attributed to Süryaputro Abhitaparsi; first is set to 
tristubh metre and the second to jagati metre. 


This hymnis attributed to Surya and the rks have beendrawn 
to propitiate the deity in the form of Savita. This star is also said 


Hoa s 
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to favour agricultural seeding. The earlier three stars and this 
form the concept of mahavisnu-paramam-padam beyond the 
'Saptarsi Mandala'. The name is given to the group of five stars 
making an impression of a hand. 


The Naksatrani Sükta in the Atharvaveda occurs as 
the 7th in kanda 19 and is attributed to Gargya. It is set to 
tristubh metre. The next 8th sukta is also called Naksatrani. 
In the 7th sükta, it is benedictory and the rsi requests for 
blessings from the stars. The next, i.e., the 8th sükta, is 
employed along with the 7th sükta in the Naksatrahoma 
performed with the express desire to obtain good omens at new 
jobsundertaken and for warding off bad consequences. Perhaps 
this Naksatrahoma, as it is called, is different from the 
Naksatresthi. While the Naksatrahoma is mentioned in the 
Atharvaveda, it is not certain when the Naksatresthi was 
conceived. The Naksatrahoma is mentioned by Sayana while 
the Naksatresthipresented by Bhatta (1991) is not found in any 
early literature. 


Citra 


The presiding deity of Citrà star is Tvastr and the following rks 
addressed to Visvedevas are attributed to Tvastr. 


May Tvastar find our hymn acceptable, 
and may Aramati, seeking wealth, be ours. 
May who lavish gifts bestow those 
treasures; may Rodasi and Varunani listen. 
May he, with the Varutris, be our refuge. 
May beautiful Tvastrar give us store 
of riches. 

(RV, VII.34.21-22) 


These are attributed to Vasistharsi; the first is set to dvipada 
and the second to tristubh metre. 
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One may view rk 23 of this hymn which is rather down to 
earth as having some geological purport: 


So may rich mountains and the liberal waters, 
so may all herbs that grow on ground, 

and heaven, 

And Earth accordant with the Forest-Sovrans, 
and both the world-halves round about 
protect us. 


This last rk has great environmental significance and most of 
these rks give the same meaning indicating the interaction ofthe 
Vedic rsis with nature and their appreciation of the natural 
environment. This is more meaningful in the present-day world 
where unethical and uncontrolled exploitaion of the natural 
resources is on all over the world especially with the utmost 
disregard to the natural protection of life on the earth. 


Star Citrà has been equated with Spica and Alpa Virgo and 
was in the midst of a controversy of Ayanàm$a — precession of 
equinoxes — Caitradi or ASvinadi, in recent times. This is more 
probably due to the Sürya Siddhanta statement”... should 
calculate the Ayanamsa, or when the sunis six signs distant from 
the Nirayana Mesadi or Tuladi or at any desired time . . . " Thus, 
the importance ofthe star in calculation ofthe rate of precession 
of equinoxes is well-established in Indian astronomy. 


Swati 


The presiding deity of the star Swati is Vayu and it is worshipped 
by employing the following rks: 


Vayu, the bright is offered thee, best of 
the meath at holy rites. 

Come thou to drink the Soma juice, God, 
longed for, on thy team-drawn car. 

O Vayu, thou and Indra are meet 
drinkers of these Soma-draughts, 
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For unto you the drops proceed as water 
gather to the vale. 
(RV, IV.47.1-2) 


These are attributed to Vamadevarsi and set to anustubh metre. 


The arc of the Swati star coincides with the solar movement 
from the last week of October to the first week of November. This 
was noted by the Vedic sages as a period of severe wind action. 
Hence, the deity of the star is Vayu. While the first rk given above 
is attributed to God Vayu, the second is attributed to Indra-Vayu. 
Association of Indra with Vayu is significant here since the severe 
action of the wind is probably a result of the reaction of the 
geomagnetic field with the solar magnetic influence charged by 
the Swati star. 


According to Nirayana system, the sun will be at 8° Tula on 
the 24th October 1992 which coincides with the position of 2° in 
Vrscika according to Sayana system of calculation. This means 
that the sun would be about to enter Anuradha star and Nirayana 
Swati transit of sun will end about the 6th of November, which 
is equated with the 15th of Vrscika when the Sayana Sun would 
have transited Anuradha star. At the present juncture, whether 
the severe gales due to depressions in the seas surrounding the 
Indian Peninsula during the first half of November should be 
equated with Swati or Anuradha is a matter of debate. However, 
the lord of Anuradha is Mitra who has nothing to do with severe 
winds. Thus, the Nirayana almanacs do not bear testimony with 
the natural facts while the Sayana almanacs correctly bring out 
the changes noted in nature. If the latter is to be considered, the 
presiding deities of the stars would not be the same. 


Visakha 
The presiding deity of the star Vi$akha is Indragni and the 


following two rks are employed to honour this star (Griffiths, 
1986): 


Naksatra Mandala 191 


First Indra-Agni, hatch this Maid come 
footless unto those feet. 
Stretching her head and speaking loudly 
with her tongue, she hath gone down- 
ward thirty steps. 
E'en now, O Indra-Agni, men hold in their 
arms and stretch their bows. 
Desert us not in this great fray, in battles 
for the sake of kine. 

(RV, VI.59.6-7) 


These are attributed to the sage Barhaspatya-Bhardvaja; the 
first rk. issetto brhatimetre and the second to anustubhmetre. 


Commenting on these rks. Griffiths (1986) observed that the 
'Maid' referred to is Usas or Dawn. Footless is suggestive of 
moving unsupported in the sky — of course, this is true to all 
other stars and grahas also. Sayanacarya interpreted ‘stretching 
her head' as ‘having abandoned the head, being herself headless’. 
The nomenclature itself is suggestive of Visista Sakha-Visakha 
meaning that which has ‘specially branched’ hence ‘headless’. 


Indra-Agni have been described as brothers born of a father 
with their mother everywhere. This may mean that the geo- 
electric (magnetic) field and the geothermal field have a common 
origin and they are omnipresnt (owing to their mother who is 
everywhere). It is uncertain whether both Indra and Agni had 
their origin in the arc of this star, Vi$akhà. Its two sakhas or 
branches suggest that it may have given rise to Indra and Agni 
separately. The significance ofthis staris shrouded in mythology 
and its true picture is not understood clearly. 


Anuradha 


The presiding deity of the star Anuradha is Mitra who is 
celebrated by the following rks: 
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Joying in sacred food and free from sickness 
with knees bent lowly on the Earth's broad 
surface. 
Following closely the Aditya's statute, may 
we remain in Mitra's gracious favour. 
Auspicious and adorable, this Mitra was 
born with fair dominion, King. Disposer. 
May we enjoy the grace of him the Holy. 
Yea, rest in his propitious loving-kindness. 
(RV, III.59.3-4) 


They are attributed to Vi$vamitrarsi and set to tristubh metre. 


Mitra, the presiding deity, is here noted to follow the statute 
of the sun — in the sense that he is probably a facet of the sun. 
According to Macdonell (1976), 


In the Atharvaveda, Mitra at sunrise is contrasted with 
Varuna in the evening, and in the Brahmanas. Mitra is 
connected with day, Varuna with night. 


This observation suggests that the morning or day aspect of the 
sun was called Mitra, meaning, a friend. Thus Mitra is noted to 
be the benevolent aspect ofthe sun in the day-time. How the star 
Anuradha is connected with Mitra is uncertain but it is possible 
that the benevolent aspect of the sun would be more obvious 
during the transit of the sun through the arc of this star. 


It is observed by Macdonell (1976) that this is the only hymn 
in which Mitra is praised alone; in many of the hymns, both Mitra 
and Varuna are together praised. 


The glorification of Mitra in this hymn — Mitra supports 
Earth and heaven, Mitra is renowned, he is superior to heaven 
by his greatness, he is superior to Earth by his glories, etc. — 
indicate that Mitra as an attribute is that aspect of the sun by 
which life originates on the earth and there is, thus, always to be 
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found a friendship between life and this aspect of the sun. It is 
generally said that there is no friend like the sun who is always 
by your side, advising you to desist from bad works and 
encouraging you to do good works. 


Jyestha 


The divine aspect of this star is Indra and he is praised by the 
following hymns: 


Drink Soma, Mighty One, for which, 
when louded thou breakest through the 
cattle-stall, O Indra; 
Thou who, O Bold one, armed with 
thunder smotest Vrtra with might, 
and every hostile being. 
Drink it thou God who art impetous 
Victor, Lord of our hymns, with beauteous 
jaws, the Hero, 
Render of kin-stalls, car-borne, thunder- 
wielding, so pierce thy way to wonderous 
strength, O Indra. 

(RV, VI.17.1-2) 


They are attributed to Barhaspatya Bharadvajarsi and set to 
tristubh metre. 


There are other rks inthis hymn which appear to be scientific 
in purpose. For example, ‘Make the sun visible’ in rk 3 may bea 
request to the cloudy sky to open itself. R9 reads “Yea, even that 
heaven itself of old bent backward before thy bolt”, suggesting 
that the space may be bent backwards during the ‘thunderbolt’ 
occurrence. This may probably indicate the existence of a 
parabolic space when thunder strikes which, in turn, may offer 
a different explanation to the geometry of space. 


Rk 12 is simply the surface description of gravity (a form of 
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the geomagnetic field). It reads: 


Though settest free, the rushing wave of 

waters, the floods great swell encompassed 

and obstructed, 

Along steep slopes their course thou, turnest, Indra 
directed downward, speeding to the ocean. 


It is again uncertain why these two rks only have been selected 
for propitiating the deity of Jyestha star though there are 
numerous others in praise of Indra, the chief god of the Rgveda. 


Mula 


The deity ruling this staris Nirrti and heis praised inthe following 
rks: 


His life has been renewed and carried 
forward as two men, car borne, by the 
skilful driver. 
One falls then seeks the goal with quickened 
vigour. Let Nirrti depart to distant 
places. 
Here is the psalm for wealth, and food, in 
plenty; let us do many deeds to bring 
us glory. 
All these our doings shall delight the singer. 
Let Nirrti depart to distant places. 

(RV, X.59.1-2) 


They are attributed to Gaupayana Bandhvadaya sages and set to 
tristubh metre. 


Nirrti is the god of death; he was believed by the sages to 
preside over the arc of the star, Mula. Hence, the ending of the 
rks is keen to see Nirrti depart to distant places, leaving behind 
long life. But the scientific aspect of this concept is brought out 
in rk 9: 
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Health-giving medicines descend sent down 
from heaven in twos and threes 

or wandering singly on the Earth. May 
Heaven and Earth uproot and sweep 
inequity and shame away; nor 

sin nor sorrow trouble thee. 


The ‘twos’ are said to be A$vins and the ‘threes’ are stated to be 
Ila, Sarasvati and Bharati goddesses by Sayanacarya. This 
suggests that the heaven sent medicines curing the illness and 
imparting long life. In this, the arc of A$vini, Makha and Mula 
have a trinity relationship. It is difficult to ascertain how the 
sages came to the conclusion that Nirrti ruled this arc. It may be 
that the influence of this arc could result in drastic effects 
especially death. This point may be further examined for its 
validity. 


Purvasadha 


The arc of Pūrvāşādhā star is presided by the water deity. The 
following rks are noted in this context: 


Whatever sin is found in me, whatever 
evil I have wrought. 
If I have lied or falsely sworn, Waters 
remove it far from me. 
The Waters I this day have sought, and 
to their moisture have we come: 
O Agni, rich in milk, come thou, and 
with thy splendour cover me. 
(RV, 1.23.22-23) 


These rks are attributed to Sidhudvipa or Ambarisa and set to 
anustubh metre. 


The arc of Parvasadha star in the zodiac is very significant 
and has a triplicity with Bharani and Pubba arcs. The full moon 
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in this arc occurs in the month of Asadha and it is a month of the 
rainy season. Perhaps it is due to this that the sages have 
attributed waters as the presiding deity of the arc. 


The meaning of the rks is significant. Sin means sickness 
which may be due to external injury, internal weakness, etc. The 
waters, thus, happen to be the healing balm. This is expressed 
also in another rk: 


Amrita is the Waters; in the Waters 
there is healing balm; 
(RV, 1.23.19) 


Most of the diseases are caused by impure waters and most of 
the diseases are cured by pure water. The healing property of the 
waters was well-recognised by the sages who elevated the waters 
to godhood. The waters are amría, i.e., ambrosia, rightly. 
Without water, life cannot exist. Water is, in other words, a life- 
giving or a life-generating medium of the pancabhutas. 


Rks 22 and 23 noted above have been included in the daily 
prayers of the Hindus. It is only to indicate the importance of 
pure water for life and express appreciation of the clean 
environment. 


Uttarasadha 


The presiding deity of the arc of Uttarasadha star is given to be 
Visvedevas. But the commentary by Sayanacarya makes it clear 
that the deity is the Sun. 


The following rks are used for propitiation. 


Let every mortal man elect friendship 

so the guiding God. 

Each one solicit him for wealth and seeks 
renown to prosper him 

These, leading God, are thine, and these 
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here ready to speak after us. 
As such may we attain to wealth and wait 
with services on thee. 

(RV, V.50.1-2) 


These rks are attributed to Svastyatreya sage and are set to 
anustubh metre. 


Uttarasadha forms a triplicity with Uttara and Krttika. 
Uttara is ruled by Aryamà and Krttika by Agni, the other forms 
of the Sun. 


It is difficult to ascertain how the sages concluded that the 
Visvedevas rule this arc of Uttarasadha; by the meaning of the 
rks as interpreted by Sayana, the deity is the Sun and rightly so, 
interpreted as since this arc has a triplicity with Krttika and 
Uttarà which are also ruled by the forms of the Sun. 


There are many other rks of significance applicable to both 
the gods, Vi$vedevas and the Sun and it is not very clear why only 
these two rks, of minor significance, have been selected in praise 
of the star arc, Uttarasadha. 


The advantage of this arc has been studied by later astrologers 
like Varahamihira to describe the Asadhiyoga and ascertain the 
nature and timing ofthe rains in ayear in advance. Varahamihira 
has described this yogain his famous text Brhatsamhita (Bhat, 
1987) in the section on the annual interpretation of rains. 


Sravana 


This star is presided by Visnu who is honoured by the following 
rks: 


Let the hymn lift itself as strength to 
Vishnu, the Bull far striding, dwelling on 
the mountains. 

Him who alone with triple step hath 


ha 
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measured this common dwelling-place 
long far extended. 
Him whose three places that are filled 
with sweetness, imperishable, joy as it 
may list them, 
Who verily alone upholds the threefold, 
the Earth, the heaven, and all living 
creatures. 
(RV, 1.154.3-4) 


These rks are attributed to Oucathyo-Dirghatama sage and set 
to tristubh metre. 


The arc of this star means ‘hearing’. Normally, the Rgvedins 
had their annual performance of the Vedic studies reinforced on 
the day when the Moon attained fullness, i.e., Sravana Suddha 
pürnimà under the name Upakarma. This is suggestive of the 
fact that the Vedas were taught through word of mouth in early 
days and the Vedic injunctions imparted in a year studied 
'through the ear' (the Vedas are called Srutis). Thus, this star 
meaning ‘hearing’ was specially respected. 


The deity is rightly noted as the Sun, for the entire Vedas — 
Rg, Yajus and Sama — sing the praise of the Sun — Gayatri, 
Look at the first two rks of the same hymn. 


I will declare the mighty deeds of 

Vishnu, of him who measured out the 

earthly regions. 

Who propped the highest place of 

congregation, thrice setting down his 

footstep, widely striding. 

For this his mighty deed is Vishnu lauded etc. 
(RV, 1.154.1-2) 


This only indicates that the Sun governs all creation. 
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Dhanisthà is presided over by Indra who is honoured by the 
following rks: 


Thou wast born mighty for victorious 
valour, exulting, strongest, full of pride 
and courage. 
There, even there, the Maruts strengthened 
Indra when his most rapid Mother 
Stirred the Hero 
There with friend's ways even Prsni was 
seated: with much laudation they 
exulted Indra. 
As if encompassed by the mighty-footed, 
from darkness, near at hand, forth came 
the children. 

(RV, X.73.1-2) 


These are attributed to sage Gaurivita and set to tristubh metre. 


Dhanistha arc has been described Indra-Máta, i.e., mother 
of Indra in the Sàyanàcàrya's commentary. But how this arc is 
connected with Indra may be questioned. Here, Indra's valour and 
his receiving the support of his close friends, the Maruts, have 
been described. Also impliedis that the waters held by Vrtra were 
cleared of their darkness by Indra wielding his powerful weapon, 
thunderbolt. This may indicate the Dhanistha rains, the rains 
which fall when the Sun transits the arc of this star. 


Dhanistha has a triplicity with Mrgasira and Citra stars. The 
deity of Mrgasira is Soma while Citra is presided by Visvedevas. 
How this triplicity came about in later literature is not very clear. 


Satabhisa 


Satabhisa is presided over by Varuna who is honoured by the 
following hymns: 
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With bending sown, oblations, sacrifices, 
O Varuna, we deprecated thine anger; 
Wise Asura, thou King of wide domínation, 
Loosen the bonds of sins by us committed. 
Loosen the bonds, O Varuna, that hold 
me, loosen the bonds above, between, 
and under. 
So in thy holy law we made sinless 
belong to Aditi, O thou Aditya. 
(RV, 1.24.14-15) 


These are attributed to Ajigarta SunahSepa sage and set to 
tristubh metre. 


Varuna is described as one who resides in waters and make a 
note of the bad and good acts of people. He is requested here to 
loosen the bonds of sin — diseases or sickness — and keep one hale 
and healthy. Satabhisa arc in the constellation of Aquarius is noted 
to heal wounds and provide relief from sickness — as the A$vins. 
This arc is noted to contain three stars with the symbol of a camel. 
Again, howthis arc is associated with Varunais not clear. Varuna's 
holylawis described as remaining strong or unweakened in another 
rk ofthe same hymn. Macdonell (1976) comments, “Varuna is the 
chief of the lords of natural order. His activity displays itself 
preeminently, on the control of the most regular phenomena of 
nature". This is evidently the law of gravitation. 


This star is ina triplicity with Ardra and Swati. Ardrà is ruled 
by Rudra and Swati by Vayu. The Varuna, Rudra and Vayu trinity 
is difficult to explain for Vayu or Maruts have been the children 
of Prsni or Rudra, as noted earlier. Varuna being the lord of 
waters, the relationship of waters or clouds with wind is why they 
have been clubbed together. 


Purvabhadra 


The arc of the star Parvabhadra is ruled by Ajaikapad. The 
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May Ajaikapad and Ahirbudhnya, and 
Earth and ocean hear our invocation; 
All gods who strengthen law, invoked and 
lauded and holy texts uttered by sages, 
help us. 
So with my thoughts and hymns of praise 
the children of Bhardwaja sing aloud to 
please you. 
The Dames invoked, and the resistless 
Vasus, and all Ye Holy ones have been 
exalted. 

(RV, VI.50.14-15) 


These are attributed to Rji$va sage and are set to tristubhmetre. 


Ajaikapad is commented upon as a stormer of one foot and 
he is noted to be the Sun. The Sun is also a form of Rudra. 
Ahirbudhnya is Rudra and, as meant here, the Sun strengthens 
the Universal Law, i.e., of gravitation. Most of the rks in this hymn 
suggest this concept. Rji$va may be a Bhardvaji. 


Purvabhadra is described as a group of two stars suggestive 
of a sword. This star forms a triplicity with Punarvasu and 
Visakha, ruled by Aditi and Indragni respectively. The reason why 
Ajaikapad is the lord of this star arc is not clear. 


Though this hymn is attributed to Vi$vedevas, Aditi, Indra 
and Agni have been praised elsewhere in the same hymn. This 
corroborates the triplicity of this star and the other two stated 
above. The planet Mercury is noted to have originated in the arc 
of this star. The origin of planets in the arcs of certain stars 
appears to have been a matter for study during the Siddhanta 
period. However, the Sanskrit texts tracing the concept from the 
starry lore of the Rgvedic literature to the Siddhantas are 
missing. 
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Uttarabhadra 


The star Uttarábhadra is ruled by Ahirbudhnya who is celebrated 
in the following hymns: 


Accordant with the Gods choose for our 
Friend the water's Child; may he be 
good to us. 
With lauds I sing the Dragon born of 
floods; he sits beneath the streams in 
middle air. 
(RV, VII.34.15-16) 


These are attributed to Vasistha sage and are set to dvipada 
virat metre. 


Ahirbudhnya is another name for Rudra whois also described 
as Mahakala, Mahanta, etc. according to Amarakosa. This star 
has a triplicity with Pusyà and Anuradha stars which are ruled 
by Brhaspati and Mitra. This is also a group of two stars 
resembling a stick. It is noted that the Moon originated in the arc 
of this star. 


The full moon month in this star, i.e., Bhadrapada masa, is 
included in Varsa-rtu as suggestive of the rainy season. It is 
perhaps owingto the association of wind with rain that Rudra has 
been identified with the arc of this star. 


The moon's origin in the arc of this star is not very clear. The 
moon's major period of time being connected to the Rohini-Hasta- 
Sravana trinity, it is difficult to explain how the moon could 
originate in the arc of this star. However, modern theories of the 
origin of the members of the solar system do not give any idea as 
to the exact arc of the zodiac within which they formed at the time 
of their consolidation out of the nebular hot clouds or by the 
accumulation ofthe numerous meteorites. This is a very important 
question to ponder over, for, the later Siddhantic texts have 

mentioned the arc of the zodiac in which each of the planets, the 


Naksatra Mandala 203 


moon and the sun have been formed. This aspect may be special 
to Hindu astronomy. 


Revati 


The ruler of this star is given to be Pisan who is honoured by the 
following hymns: 


O Pushan,with thy golden ships that 
travel across the ocean, in the air's 
mid region, 
Thou goest on an embassy to Surya. 
subdued by love, desirous of the glory. 
Near kinsmen of the heaven and Earth 
is Püshan, liberal, lord of food, of 
wonderous lustre. 
Whom strong and vigorous and swiftly- 
moving, sbdued by love, the deities 
gave to Surya. 

(RV, VI.58.3-4) 


These are attributed to Brahspati Bharadvaja sage and set to 
tristubh metre. 


This star is ina triplicity with ASlesa and Jyestha — ruled by 
serpents and Indra respectively. This is described as a group of 
three stars in the shape of fishes. Ketu — the sensitive point of 
the zodiac — is said to have commenced in this arc. This gives 
rise to the idea that Rahu and Ketu — not visible celestial bodies 
but sensitive points of the zodiac always separated by 1809 — 
originated (commenced their celestial activity) in the arcs ofthe 
stars of Hasta and Revati. It is rather difficult to check the data. 
These points are the sensitive nodes causing the eclipses. There 
is also an indication that these points have existed from the time 
of the formation of the solar system causing eclipses — first 
recognised in the Vedicliterature, specially by the term Svarbhanu 
for Rahu. That there are many Ketus has already been stated. 
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Thus the imaginary Ràhu and Ketu points ofthe ecliptic causing 
the eclipses of the luminaries have been identified as very 
sensitive points. 


The Vedic sages used Naksatra calendar. Their yuga of five 
years commenced when the Sun and the Moon together associated 
with Dhanisthà star and they were named as Samvatsara, 
Parivatsara, Idavatsara, Anuvatsara and Idvatsara. The 
Vedanga Jyotisa of Lagadha (Shamasastry, 1936) observes 
that it is the oldest text known on Hindu astronomy and it is 
related to the Rgvedic period. It is clearly mentioned in the 28th 
Slokaofthe booklet that they well instituted a calendar consisting 
of 366 days, etc. The related verse, rendered in English by 
Shamasastry (1936, p. 61) is given below: 


Three hundred and sixtysix days, one year, six seasons, 
two ayanas, twelve months are to be considered as solar; 
this taken five times is a cycle. 


Thus the foundation ofthe modern calendar was laid down by the 
Rgvedic sages and presented in the form of a text by Suci, a 
Student of Lagadha, in Vedanga Jyotisa. 


The development of Hindu astronomy from the Vedic times 
to the late Siddhantic times cannot be traced. It has proved 
difficult to do so. But by the time of the late Siddhantas, i.e., of 
the Brahma Siddhanta and Sürya Siddhanta, much 
advancement in Hindu astronomy appears to have taken place. 
There was probably a discussion ofthe origin of planets, etc. and 
this has been taken into consideration by the later Smrtikaras 
including Asvalayana and Baudhayana. In the Graha-yajria, i.e., 
theworshipping ofthe planets, origin ofplanets and the luminaries 
are mentioned as given below: 


The Sun Krttika star 
The Moon Uttarabhadra star 
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Mars Mrgasira star 
Mercury Purvabhadra star 
Jupiter Bharani star 
Venus Jyestha star 
Saturn Swati star 

Rahu Hasta star 

Ketu Revati star 


It is interesting to deliberate on this topic for the benefit of 
astronomers and earth science students. This aspect is further 
explained in Part II. 


Thus the starlore of the Vedic literature is something like a 
testimony of the universal knowledge of the Vedic sages who had 
acquainted themselves with the terrestrial and planetary bodies. 
The material universe with its multitheistic concept later helped 
them to make observations on the ultimate reality underlying the 
universe. These sages from the Brahmavartta— the place where 
they had originated and which they occupied on the earth — 
made varied observations and formulated a system of calendar 
as well to show the influence and interaction of the celestial 
bodies with the earth. Their understanding of the earth was 
almost universal. 


The hymns selected by each sage or Smrtikara to propitiate 
the deity of a particular star varies. The hymns and rks of 
Naksatresthi given by Bhatta (1991) is different from the one 
employed by Baudhayana. The former group of hymns and rks 
is by Asvalayanarsi. It appears that there is scope for the 
development of conceptual worship of the stars based on their 
understanding. Only one set of the rks given by Bhatta (1991) has 
been presented in this chapter. Though they lacked the modern 
data of astronomers relating to brightness, etc. they appear to 
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have paved the way for the study ofthe starry heavens. They are 
the first lessons in starlore, especially along the belt of the zodiac. 
It may be questioned why they did not consider the stars of the 
hemispheres in their entirety. It is difficult to answer this 
question. Probably the sages confined themselves to the stars of 
the zodiacal belt that would have helped them ascertain the 
seasons by the regular and perfect motions of luminaries and the 
planets through them in a year. They called it rta or satya. i.e., 
the reappearance of the seasons at the right time. This helped 
them formulate an annual calendar for performing their sacrifices 
at the regular time. Thus, the starry heaven helped them to mark 
a suitable frame for their planetary calendar. As this was due to 
the regular motion of the earth, we can say that the calendar so 
formulated by them was actually a calendar of the earth. 


The Vedic sages not only formulated the oldest-known geo- 
astronomical calendar but also identified the earth's proper place 
in the universal perspective. 


PART II 
APPLICATION 
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Formulation of the Theory of the Earth 


A strupy of the Vedas has revealed that the sages were the first 
students of nature. The sages were also great poets living amidst 
nature's bounty. They had their home in present-day Punjab, 
Himachal Pradesh and Jammu and Kashmir. The region of the 
present-day Ambala district, which used to be drained by the 
rivers Sarasvati in the north and Drsadvati in the south, was 
called ‘Brahmavartta’ — the abode of rsis. Here, in the calm and 
sublime surroundings on the foothills ofthe Western Himalayas, 
they keenly observed the various geological agents and recorded 
their first and most effective interactions with nature in the form 
of poems set to several well-recognised metres. They sang the 
‘Geological Poetry’ in the Vedas. 


They recognised the action of the heat due to the Sun, the 
under-sea fire and terrestrial fire; they keenly observed the days 
and nights; they made acquaintance with the activities of wind. 
rain, rivers and oceans. They were also the earliest people to 
study earthquakes and the first to study time. They made a 
calendar for their day-to-day activities and they could determine 
the duration of a year by regularly measuring the luni-solar 
movements. The beautiful scenery surrounding their picturesque 
location amazed them and the regular occurrence of the seasons 
made them wonder. They named it rta or the truth. 
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They were not only acquainted with the terrestrial agents but 
also the various members ofthe solar system though to a lesser 
extent. Most of their observations were on the movements of the 
luminaries among the members of the solar system. They 
admired the starry heaven and recognised as many as 27-28 
stars in the zodiacal belt especially for ascertaining the movements 
of the luminaries. 


Thus they laid the foundations for a sound ‘Theory of the 
Earth’. They invested divinity in all the objects of nature. They 
were extremely good souls who lived in harmony with the natural 
surroundings. They praised each and every geological agent and 
natural phenomena and sought their blessings for plenty of 
cattle, food and prosperity. They realised the importance of rain 
in the cause and maintenance of life on the earth and named the 
various seasons of the year by their characteristic quality. After 
understanding the various geological agencies and natural 
phenomena in terms of Indra, Varuna, Vayu, Parjanya, etc. and 
living comfortably on the banks of the river Sarasvati and its 
tributaries for hundreds and thousands of years, they must have 
suffered the vagaries of nature in the form of floods and storms 
and realised the inadequacy of their prayers. It is said that there 
are 33 gods in the Rgveda, viz., 12 Adityas, 11 Rudras, 8 Vasus. 
Indra and Prajapati. While instituting the Vedas itself, the sages 
must have been in search of some superior god who controlled 
all these. The concept of Vi$vedevas came up later but again, they 
felt some kind of shortcoming there. In some of their hymns they 
have questioned as to who is the actual creator of this universe. 
They called him 'Hiranyagarbha' who was born earlier than the 
Pancabhütas and from whom this Hiranyagarbha originated. To 
whom shall we offer our havis' — this is the concern of prayer 
no. 121, MandalaX in the Rgveda. In prayer no. 164 of Mandala 
Iofthe Rgveda, the sages have delved deep into the problem of 
creation. Prayer no. 129 in Mandala X of the Rgveda likewise 
contemplates on a creation. All these hymns show the earnest 
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search of the Vedic sages to understand the reality underlying the 
whole of creation. 


The Vedic sages were agitated in their minds as to the nature 
and concept of the fundamental truth underlying the Universe. 
This is the final object of the Theory of the Earth’. The Vedic 
Theory of the Earth’ has paved the way to the truth behind 
universal creation. Though the answers to these questions and 
problems had not been forthcoming during the Vedic period itself, 
they were the object of extreme contemplation during the 
Vedantic or Upanisadic times. With the end of the Vedic literature 
appeared the Vedantic literature. Vedantic literature was a result 
of deeper contemplation especially in the tranquillity of the 
forests. These texts were called Aranyalcas, the best amongst 
them being the Brhadaranyakopanisad. The questions and 
deep problems put up during the Vedic times found their answers 
in the Aranyakas and Upanisads. 


In this section some sublime points on the universe will be 
made and the essence of the salient Upanisads will be brought 
out to reveal the fundamental truth of creation including the 
origin of the earth. The data collected during the Vedic times 
proved helpful during the period of the Vedanta to arrive at a 
clear and lasting lesson on the fundamental truth. 


The Theory of the Earth’ that emerges as a result may not 
help us predict the day-to-day behaviourofthe earth whichis the 
essential question of the famous Siddhantas of Jyotisa. 
Nevertheless, it has been the foundation theory for all later 
developments and it has been able to reveal the reality of the 
universal existence in its own way. This type of concept is not 
known from any literature except Sanskrit literature. Hence, its 
importance cannot be overexaggerated; there is no modern 
"Theory ofthe Earth' which can compare with this today when the 
earth sciences have seen spectacular advancement. That this 
theory may be used to test the philosophy underlying it is the 
challenge to the modern scientist. 
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The Concept of the Divine Earth 


The earliest concepts of the earth in the Rgveda are associated 
with the hymns of Dyava-Prthut, i.e., the earth and the heaven. 
They have been called the parents of all creatures who, it is 
observed, do not grow old. They are also noted to be vast. They 
are supposed to be strengtheners of law, i.e., ría — the seasons 
so regulated. Between them, the sun is noted to travel by a fixed 
decree. Which of these two is elder is undecided. They are 
unsupported. 


By the time of the Yajurveda, the rsis understood that the 
earth was made of fine organic materials like rocks, soil, 
mountains, hills, sands, oceans, vegetation, gold, silver, iron, 
lead, tin, copper and steel. 


In the Atharvaveda, the time of the moon and the sun as 
measured inthe Rgvedic period were re-emphasised. Accordingly. 
they counted 12 moons in a year and 37 moons in three years. 
They realised that the earth contained oceans and rivers (the 
Earth was served day and night by the rivers). They noted that 
the earth was representative of the universe (Visvambhara]). 
They described her as containing the 8 Vasus (Vasudha@) namely, 
Agni, Prthvi, Vayu, Antariksa, Aditya, Dyau, Candrama and 
Naksatras. It means that all these facets of nature go to form the 
earth. The earth is also noted to have magical movements. The 
earth is described as enveloped by the sky or space and being 
ambrosia-like. The earth is wide and supporting forests, hills and 
mountains. She is described to be white, dark, tawny and of 


- variegated colours. The earth is at places raised and at other 


places lowered. She gave birth to both people and animals. The 
divine fire is noted to be in the earth, in herbs, waters and rocks 
and in all life. The earth is said to have a smell which is reflected 
in the herbs. The earth is made of rocks and dust and enjoys the 
various seasons. It is the abode of wealth. 


The above-mentioned facts are drawn from some six hymns 
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ofthe Rgveda. Some references from the Yajurvedaand a hymn 
from the Atharvaveda reveal to us the profound understanding 
that the Vedic bards had about the earth in such a remote period 
of human history. They can really be considered as the oldest 
students of geology. Though these facts are the first and the 
oldest, they do not appear to be raw but display maturity. Their 
concept of the earth was of a divine nature (they elevated the 
Earth to divine-hood) as they saw the earth as the giver of food, 
shelter and prosperity. They described the goddess Earth as 
Bhüdevi in the iconographic sense as well. 


The Vedic bards with their geo-poetry were at home with the 
elements ofthe Earth, her movements (without any support), her 
benevolent nature in supplying food and shelter, and her incessant 
serving by way of her rivers and her wealth. These observations 
were the forerunners of later sciences like Jyotisa, Ayurveda, 
Mining and Metallurgy, Agriculture, etc. 


Though the action of the geological agents like heat, wind, water 
in the form of rivers, oceans, etc. described in the Vedas indicate 
the first lessons in terms of modern physical geology, it is not on 
the lines of Western thinking. There appears to be a peculiar mix 
and a total or overall picture of the earth subjected to various 
natural geological and geophysical agencies is presented. For 
example, the influence of heat on the earth (the geothermal 
aspect) is part of the Agni Süktas; the influence of water on the 
earth (the hydrosphere related activity) is part of the Varuna 
Sülctas, Nadi Süktas, Parjanya Süktas, Samudra Suktas, ete. ; 
the action of wind in the atmosphere is part of the Vayu Suktas; 
and the role of water in the hydrological cycle causing rain is the 
essence of the Indra Süktas. In the absence of systematic 
discussions and in-depth studies, these Süktas remained as 
hymns for purposes of recitation only. Analytical logic was little 
applied to these fields while it was applied in full force to the 
resolution of the fundamental cause of the universe in the form 
of Darsana Sastras. 


s! h 


214 Vedic View of the Earth 


Most of the Rgveda and parts of the other Vedas deal with 
the various geological and geophysical activities and are centred 
around the earth. Thus, all the data collected from these sources 
can easily help us formulate a "Theory of the Earth'. 


Though mining had been practised in the Western countries 
from about the beginning of the Christian Era or little earlier, the 
concepts of the modern science of the earth, geology, were 
crystallised only towards the first half of the nineteenth century 
whenthe book Principles of Geology was brought out by Charles 
Lyell (in 1830). Through the centuries the various concepts of 
modern earth science have been developing. The branch of 
science called ‘Geology’ came into being only a couple of centuries 
ago. Many theories of the Earth have been brought out by 
Western scientists in this long period (Murthy, 1987). Though 
much data existed in the Orient, they did not crystallise into a 
'theory' — in the Western sense of the term — mostly due to the 
factthat they were camouflaged under the term Jyotisa. But now 
that the various theories of the earth have been brought out 
(Murthy, 1992), they may be compared with the theories 
promulgated in the western countries. 


Now that the ‘Vedic Theory of the Earth’ has been pointed out 
to be the basis on which most of the oriental theories were 
substantiated in later periods, it is extremely essential to 
establish the ‘Vedic Theory of the Earth’ for its intrinsic value. 
Having brought out the facts from the Vedas, we will now show 
the influence of various geological and geophysical agencies on 
the earth as evident in the Vedic texts. 


Earth’s Electric Fieldas noted in the Indra Suktas 

There are many references to Vidyulin the Rgvedaand these are 
mainly connected with the hymns of Indra. Indra is noted to have 
the thunderbolt or Vajrayudha as his weapon. The close 
association of thunder and lightning with the rainy clouds is well- 
known. With his weapon, Indra is said to cause rains to pour from 
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the clouds and thus fill all the rivers with water. This is the first 
attribute of Indra in many hymns. The second attribute of Indra 
has to do with the fixation of the trembling earth firmly (terra 
firma) and shaking the movable and immovable material world, 
causing earthquakes. These aspects have received much attention 
from the Vedic sages and Indra's powers have been described in 
ample terms. 


The causing of rains from clouds is a natural phenomenon in 
the hydrological cycle. Thunder associated with the rainy clouds 
is the loud noise following the flash of lightning due to discharge 
of electricity through the air. The electricity in the clouds may be 
dueto the geomagnetic-electric field oftheearth generated by the 
motion of its liquid core of iron and other components. This 
natural phenomenon was addressedas Indra and thus, Indra may 
fundamentally mean the geo-magnetic-electric field especially 
since Indra is described to be omnipresent. 


Coming to the second attribute of Indra, it may be recalled 
that the earth displays several kinds of motions on its orbit. Its 
regulation, again, is dueto the motionin the core which generates 
the geo-electric (magnetic) field. The shaking of the earth, 
meaning causing of the earthquakes. is a complex phenomena. 


The concept of Bhü-Vidyunmandala— geo-electric-magnetic 
field — is the meaning of the deity Indra with his attributes and 
omnipresence. Since the Vedic statements arerather ‘suggestive’, 
their actual meaning has to be inferred by conceptual 
prognostication. 


The Geothermal Field as noted in the Agni Suktas 


Agni is said to shine like the sun with a lustre resembling that of 
the dawn and the lightning of the rain clouds. Hence, he is noted 
to be the brother of Indra. Here it may be stated that conversion 
of geothermal energy into geo-electrical energy is intended. Agni 
is noted to reside in waters as ‘Fire under the Sea’. The sun being 
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described as a form of Agni who was brought to earth from the 
heavens by Matarisvan. the triplicity of Agni may be observed 
here. Agni resides in the rocks — the primary rocks are called 
'jgneous' (‘igni’ is derivative of Agni), in vegetation, in life and all 
objects. This proves his omnipresence. Hence, Agni means the 
Geothermal Field. 


Agni is prominently the carrier of havis to all other deities. 
This means that all other natural geological agencies can be 
approached through the medium of fire. The importance of 
temperature in controlling the climate, the effective action of the 
hydrological cycle, the formation of rocks, and the growth of 
forests, vegetation and all life on earth has been appreciated by 
the sages. The interaction of the geothermal field with all other 
field forces including the atmosphere. hydrosphere, lithosphere 
and with the fields of luminaries is evident. All these fields exist 
within the earth and they mutually influence one another and 
individually interact with the earth. In this way, the hymns 
concerning the aspects of Indragni, Agni-Vàyu. Agni-Marut, etc. 
are relevant. The great sages, for want of technical terms, infused 
divinity into the field forces and named them as gods. 


The attributes of Agni — his omniscience, his being the 
forehead of the sky and centre of the earth, his close touch 
making solid things shake, his traversing of the earth — all go to 
show the activity of the geothermal field. As the medium of havis 
to all gods, Agni, or this agent of the geothermal field, has direct 
contact with all other field forces. Though other geological agents 
like the geo-electric, hydro and atmosphere are also omnipresent, 
Agni is special in that he alone carries the havis to all. 


The Hydrosphere as described in the Ap Suktas 


A vivid description of the torrential rains attended by roaring 
thunder and the forming of numerous streams levelling the 
undulations of the ground is found in the Parjanya Sulctas. The 
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rain waters treated by the Sunare described as ambrosia capable 
of healing all injuries. 


Many of the rivers draining the land of Brahmavartta have 
been described in the Nadi Süktas. The Sarasvati which is the 
most important river of the Vedic Civilization has been elevated 
to godhood and its most important utility, that of production of 
food, has been well-described. 


The cleansing and active nature of the sea waters has been 
described in Samudra Sūkias. The incessant action of the rivers 
draining the ground and marching to music as they flow towards 
their receptical seas is described. Nadi means one which 
produces sound (nadati). 


The most benevolent aspect of the waters, especially their 
role in the upkeep of the environment, was recognised by the 
Vedic sages. The rivers were seen as a healer ofall diseases and 
sicknesses. Their flooding nature, roaring movement, thundering 
sound, confluences, and the effect of erosion of the river banks 
and mountains were understood and these are some of the first 
and finest lessons in modern physical geology. 


Varuna is said to reside in the waters and make them flow; 
his law as well is followed by all gods. This suggests that the 
gravity flow of the waters in the form of streams and rivers now 
called the force of gravitation was known to the Vedic sages. 
Though some of the concepts overlap, their rudimentary aspects 
can be gleaned. They observed that all the rivers flow into the 
oceans which maintain a level due to the action of Varuna. It was 
a wonder to them that in spite of the flow of waters through the 
rivers of the world into the seas, the seas did not fill up! 


Varuna's power of controlling the waters’ flow and ordering 
the motion of the sun, moon and the stars suggests that it is 
nothing but the force of gravitation known to modern science. 
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The Atmosphere as noted in the Vayu Suktas 


Here, both the Vayu and Marut Süktas are taken into 
consideration. Vayu and the Maruts are described to be great and 
mighty; they make a thundering noise and cause mountains to 
quake. The destruction of forests by gales has been described. 
Their ability to generate thunder and storms relates them to Indra 
(geo-electric field) and they are known to be allies of Indra. 


The transportation of rainy clouds, the movement of sand and 
rocks due to heavy gales, storms, cyclones, hurricanes, tornadoes 
etc. have been recognised by the Vedic bards and recorded. In 
association with the waters, the winds act swiftly to clean the 
ground and weather out the rocky surfaces of the mountains. 


Thus, the geological activities of the major geological agents 
have been identified by the Vedic bards in their geo-poetry of the 
Rgveda. There may be some exaggerations and shortcomings in 
the compositions of hymns. The exaggerations, however, may be 
seen as characteristic of poetry: bereft of such things, the matter 
would boil down to hard facts many of which are corroborated 
even today by students of physical geology. These early 
observations may not compete with those derived from modern 
study since they are more than five to six thousand years old. But 
they, very early, realised the global aspects of the geological 
agents. That, in itself, is something superb. The Vedas are thus 
not only religious spells, as they have been known from the time 
oftheir composition, but also the foundation-stones for material 
philosophy. 


The activities of sub-surface geological agents as dealt with 
in the Vedas bring out the geomorphological changes that attend 
upon them and the changing scenery of the earth (evident in the 
Vedic observations on seasons). While giving importance to the 
earth shells of lithosphere, hydrosphere and atmosphere along 
with the geothermal field and geo-electro (magnetic) fields, the 
Vedic sages also made a thorough study of time by manipulating 
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the motions of the luminaries against the starry background of 
the zodiacal belt. 


The Luni-Solar Calendar of the Earth 


Amost important achievement of the Vedic period is the evolution 
of a calendar to measure time for purposes of performing 
sacrifices. The luni-solar movement was clearly observed by the 
Vedic bards and they instituted a yugaoffive years. The duration 
of a year was divided by them into two halves based on the 
northern and southern movements of the sun. The year when 
both the sun and the moon were in the Dhanisthà star commenced 
their Uttarayana and the A$lesà star commenced the 
Daksinayana. Each ayana was further divided into three two- 
monthly periods called rtus and they, in all, made 12 months in 
a year. The months were named as Madhu, Madhava, Sukra, 
Suci, Nabh, Nabhasya, ISa, Urja, Saha, Sahasya, Tapa and 
Tapasya. A nomenclature was instituted for the days, the half- 
days, etc. as has been described earlier. All these things were the 
consequence of the motions of the earth on its orbit round the sun. 


The eclipses of the luminaries had a special appeal for the 
Vedic bards. Many hymns were sung to get the luminaries out of 
the ecliptic non-existence (graha-na) during the eclipses. This 
aspect has been brought by Shamashastry (1936, p. 61 and 
1938, p. 22, xii). 


Each planet and luminary was recognised as something 
divine; and so also was each group of the stars numbering some 
27-28 in the zodiac. They were worshipped by employing the 
Vedic mantras or spells as has been explained earlier. 


The evolution of the calendar, with some modifications that 
are followed to this day, is a testimony of the accurate time 
measurements of the Vedic sages. Though this calendar has 
undergone a sea change since its inception, its main features and 
the foundations laid in it have been intact to this day. Most of the 


220 Vedic View of the Earth 


festivities, Vedic performances, auspicious celebrations, etc. are 
done on the basis of such a calendar even to this day in India. In 
one sense, it is the life and breath of India as it is the country's 
most prestigious heritage. 


It was possible for the Vedic sages to institute such a 
calendar owing to their close observation of the earth's motions. 
The Vedic calendar was, however, refined later in the Siddhantic 
period. The date of creation in the Surya Siddhanta can vie with 
thatindicated by any modern geological calendar. The importance 
of the earth in instituting such a calendar cannot be over- 
exaggerated. 


Formulation of the Theory of the Earth 


In order to conceive the 'Vedic Theory of the Earth', the Vedic 
bards had to study the terrestrial and celestial changes in all 
their details. The details of their studies have been given in the 
previous pages. But even after completing their observations on 
the various natural agencies and phenomena and investing 
divinity into them, they found that something was lacking in their 
full knowledge. They performed sacrifices to many deities but felt 
that some singular force was behind all such superficial forces. 
They gradually began analysing the existence of a universal 
authority. They then contemplated and made an in-depth study 
which constitutes the subject-matter of the Vedanta. 


Of the many texts of the Vedantic schools in Sanskrit, i.e., 
the Aranyakas, the Brahmanas and Upanisadic texts, the 
Taittiriya Upanisad — a part of the Krsna Yajus — would prove 
extremely useful for an earth science student. In this Upanisad, 
the evolution of the earth has been described in a beautiful 
manner. The relevant section is that of Bhrguvalli, (Bhrgu being 
the son of Varuna). This vidya goes under the name of Varuni 
Vidya. Bhrgu asks his father to teach him the Brahman. His 
father advises him to meditate on the Brahman. After a deep and 
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steady contemplation, Bhrgu tells his father that anna (food) is 
Brahman. In the Rgveda the cooked rice put to havis is called 
Brahman (haviranna brahma). But his father asks him to 
continue his deep studies and ultimately Bhrgu realises that 
prana, manas. vijnanaand finally anandaare Brahman. Thus, 
the term Brahman denotes many meanings including That 
fundamental field out of which all the creation is evolved and 
dissolved' which is responsible for visible and invisible 
manifestation. At one instance, the student even asserts that 
Vayu is Brahman (namaste vàyo-tvameva pratyaksam 
brahmasi). 


The section called Anandavalli brings out the various stages 
of evolution of the universe. While Brahma is declared as ananda 
in Váruni-Vidyaà, this section traces the evolution of the universe 
up to the level of anna (food). Accordingly, those who know 
Brahman say that the Brahman is Truth-Knowledge-Endless 
(satyam-jnanam-anantam brahma). This may also mean that 
boundless knowledge of truth is the Brahman. Brahmanis noted 
to reside in the 'heart' of the being. From the atman (reflection of 
the Brahman) evolves ākāśa or space; from akasa, Vayu (wind); 
from Vayu, Agni (fire); from Agni, Apas (water); and from Apas, 
Prthvi (earth). From the earth is derived herbs and food. 


This aspect of the Upanisad deserves much commentary. 
First of all, by the time of this Upanisad, the Vedic bards had 
gave up all the deities that they had instituted and worshipped 
in early times. Then they questioned about the one in control of 
the entire manifest universe. They observed that Vayu is the 
Brahman and began tracing the evolution of space, air, fire, 
water and the earth from the Brahman. The Upanisadic 
renaissance of the Vedic school is something spectacular: it was 
an advancement on the earlier understanding and saw the 
evolution of a monotheistic philosophy from a multitheistic 
philosophy. All these have come out ofa deep study of the earth 
and its evolution in the manifest universe. The Upanisadic texts 
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are rather crisp and do not unfold the evolution of ideas from the 
Vedic multitheistic stage to the highly-advanced monotheistic 
stage. It appears that many texts which could have described 
this evolution of ideas have been lost, leaving us with little, 
though extremely significant information. 


This Theory of Evolution' ofthe earth has not been challenged 
by any later authority in the entire Sanskrit literature. Rather, 
they have advocated it as the basis or foundation of their 
respective theories (Murthy, 1992). That the earth is the final 
product of space around us is very hard to imagine; and so is its 
dissolution into space at the end of the present cycle of evolution. 
Though this theory does not explain stage-by-stage the evolution 
ofthe earth and theuniversal bodies, its major observations have 
been traced for further study. 


The salient features of this Theory of the Earth’ are 
enumerated below: 


l. The Earth is a representative of the Universe. This 
concept at once invalidates the understanding that the 
Earth is independent and can be examined in isolation as 
per the Theory of Hutton (Murthy, 1987). 


2. The mountains, oceans, rivers, plains, deserts and 
habitable lands are the elements of the earth. 


3. Theelectro-magnetic field ofthe earth, addressed as the 
omnipresent 'Indra', causes thunder and lightning and 
rains which sustain vegetation and life on the earth; it 
also causes earthquakes. 


4. The atmosphere field of the earth called omnipresent 
‘Vayu’ is responsible for large-scale movements of rain 
clouds and dust storms, and it also causes earthquakes. 


5. The hydrosphere of the earth called the omnipresent 
"Apas' is responsible for the hydrological cycle, flooding 
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of rivers which join the oceans and maintaining their 
level. 


6. The field of gravitation addressed as ‘Varuna is noted to 
control all the above forces as wellas keep the luminaries 
and stars in their path of motion. 


7. The geothermal field addressed as divine ‘Agni’ is found 
in the sun, waters, rocks, vegetation and life on the earth. 


8. The various fields of Indra, Vayu, Varuna and Agni 
interact with one another and cause rainfall resulting in 
floods, vegetation and life on earth as wellas earthquakes. 


9. The magical movements ofthe earth with reference to the 
motions ofthe luminaries and stars provide a calendar to 
measure the time on earth. 


10. The earth is the home of life. It evolved out of space 
through air, fire and water according to the orders of the 
Brahman, the fundamental truth underlying universal 
manifestation and dissolution. 


The modern concepts ofthe evolution ofthe universe corroborate 
the above-mentioned features in general. The modem astronomers 
also believe that the manifest universe is from space. The concept 
of space in Hindu philosophy has already been presented. A 
thorough discussion of the ancient Indian concepts of space by 
applying Indian logic to them will be rewarding. 


The time-distance equations were well-established in the 
Siddhantic period. Work on decoding the ancient Indian 
astronomical code given in the Rgveda is on. A study has 
revealed that the Vedic Indians determined the earth-sun and the 
earth-moon distances. An analysis of the code has revealed that 
the sun was 108 sun-diameters away from the earth and the 
moon was 108 moon-diameters away from the earth. The modern 
values are 107.6 for the sun and 110.6 for the moon. (The Deccan 
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Herald, Bangalore, dated 31.3.1993). The Rgvedic code has also 
suggested that the solar year is of 364.24675 days. 


It may be added to this that the diameter of the sun is 108 
times that of the earth (Murthy, 1987). The diameter of the earth 
being of the order of 8000 miles, that of the sun is 8000 x 108 = 
8,64,000 miles. This multiplied by 108 will be the distance 
between the sun and the earth = 93,312,000 miles (the actual 
distance being 92.9 million miles). 


According to the Surya Siddhanta which is being followed 
to this day to prepare the annual Indian almanac on the Vedic 
basis, the time equations are as follows: 


The duration of one day of Brahma = 4320 million years 
The duration of one night of Brahma = 4320 million years 
The total for a complete day = 8640 million years. 


This is the diameter of the sun multiplied by 10000 called the 
Brahma-dina (full day and night). Half the distance between the 
earth and the sun = 864,000/2 = 432000 solar years constitutes a 
tenth of a mahayuga. One mahayuga is 4.32 million years; this 
number multiplied by 1000 yields 4320 million solar years — a 
Brahma day. Equal time duration is called Brahma-ratri; hence the 
full day and night of Brahma will be 8640 million solar years. 


Thus, the time-distance relationship established in the 
Siddhantas has been decoded recently especially from the 
Rgveda. 


In this connection, it may be interesting to recall Bode's Law 
of planetary distances from the sun. By doubling the numbers as 
we go on and adding four to each we get the following: 


0588 629012:9240:481— (96) 192) 384 
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Dividing these numbers by 10, we have 
04 0.7 L0 1.6 28 52. 470/00I9/68g5 SIS 


These numbers indicate the mean distance of the planets from 
the sun expressed in astronomical units. The astronomical unit 
is the distance ofthe earth from the sun. The actual astronomical 
units are; 0.39, 0.72, 1.00, 1.52, 2.77, 5.2, 9.54, 19.18, 30.06. 
The planets indicated here are Mercury, Venus, the Earth, Mars, 
Ceres, Jupiter, Saturn, Uranus and Neptune respectively, an 
exception being Pluto. The ratio of distance appears to be in 
multiples of three for inferior planets and in multiples of three and 
four for the superior planets (Baker, 1965, p. 557). This may bear 
some resemblance to the Vedic code. 


The number 108 is noted to be significant as in the table of 
9, the total of digits amounts to 9 only. In the calculations of the 
ayanamsa, i.e., the precession of equinoxes, the Surya 
Siddhantatheory states that it is oscillatory within the arc of 27° 
from nil-ayanamsa position on the zodiac. Its forward motion to 
27° and backward motion to 54° and, again, forward motion to 27° 
would constitute 108° accounting for 7200 solar years per 
oscillation. 600 such oscillations will be there in a mahayuga 
accounting for 4.32 million years. 


Similarly, the Vedic sages have identified 27 stars each with 
4 quarters accounting for 108 quarters. The actual significance 
of the number 108 is difficult to unravel with all its details. But 
suffice it to say that it was evolved and known to the Vedic people. 


A critical evaluation of the material presented here in 
suggests that the Vedic bards were thorough students of nature 
and understood many of the intricate things by sustained study. 
They appreciated the hydrological cycle in all its vividity and 
acquainted themselves with the geo-electric (magnetic) field, 
geothermal field, hydrosphere, atmosphere and space and various 
phenomena ofnature. But they had their own system of describing 
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the natural things in personification and did not use the terms we 
employ today. They invested divinity in them and searched for the 
most fundamental truth in their philosophical pursuit. Their 
multitheistic philosophy, to start with, identified monotheism to 
be the end of their pursuit. They established the concept of the 
Brahman in the end. They evolved the earth from space and 
related the earth to the entire universe. Though the Vedas 
‘appear to be of religious significance alone, an in-depth study of 
these texts will lay open data relating to various fields, the most 
important being earth sciences. 


A major portion of the Vedic literature comprises the early 
geological studies carried out by Vedic students in search of 
truth. This aspect has usually got camouflaged in the religious 
versions of the Vedic exposition. The statement by Valmiki in his 
Ramayanathat without the application ofthe Vedas the science 
subjects do not shine, is true. But why then did the science ofthe 
earth not flower and develop here as it did in the Western circles? 
The only answer to this question is, the orthodox school of the 
Vedas did not make this aspect available for detailed logical 
discussions like they did for proving the core of Indian philosophy. 


As has already been made clear, the great extent ofthe Vedas 
(anantà vai vedah) that prevailed in the pre-Vyàsa period was 
rendered into the present 10 mandalas of the Rgveda. The 
edition of Vyasa has stood the test of time but many details 
wanted by the students of the earth are missing in this version. 
The present-day Vedas require a thorough reading of the hymns 
pertaining to various fields. Then, a detailed and logical discussion 
on the specific literature needs to be carried out to come to 
scientific conclusions. Such a discussion may also lead to 
decoding of a lot of interesting information contained in the 
Vedas. 


One may feel that one is not really aware of the true meanings 
of the Vedic hymns but their meanings are not very distant from 
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the truth of careful analysis. Most of the commentaries on the 
Vedas which are available to us from the Yaskan times deal with 
religious ideas and there is hardly any commentary on them 
worthy of examination by modern scientists. Since the Vedic 
statements are only generally suggestive in nature, it may be 
necessary for students of various branches of science to take 
interest in the Vedas and interpret them from their own points 
of view. 


5 


The 'Vedic Theory of the Earth' in 
Practice 


A REVIEW of the Vedic Theory of the Earth presented in Part I of 
this book would reveal that the Vedic and post-Vedic treatment 
ofthe earth and its surroundings is rather partial to what can be 
called 'Geocosmology' than to any other field of scientific study. 
The Vedic sages discovered the early foundations of mathematics 
inorderto study the earth and theuniverseand the mathematical 
foundation was laid in order to properly base their astronomical 
studies. Unlike modern geological studies which are based 
essentially on studies of earth substances, the Vedic bards dealt 
with the origin, age, shape, movements, etc. of the earth from an 
astronomical point of view. Since there is a close affinity between 
astronomy and geology especially with regard to ages in terms of 
millions of years, which has been realised only recently in 
geology, the astronomical deductions ofthe Vedic and post-Vedic 
earth literature have a close resemblance. This will be brought 
out in specific sections dealing with them. Here, let it suffice to 
state that in the earliest part of the development of human 
civilisation, the Vedic scientists did advanced studies purely 
from a mathematical angle but with a good deal of first-hand 
observation. This would be sufficient to keep the Vedic heritage 
unrivalled at all times to come. 
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Why the Vedic sages resorted to astronomy and not geology 
isa question which cannot be answered. Instead of looking at the 
earth, they looked at the heavens to understand the earth. This 
can be noticed even in the early European ideas about earth till 
the time of Hutton who with his statements like "Present is the 
key to the past" and "No traces of a beginning and no prospect of 
an end” directed the students of the earth to look into the earth 
rather than outside for geological deductions. He said that. "no 
powers are to be employed that are not natural to the globe" in 
the study of the earth. Then the disciplines of geology. like 
petrology, palaeontology, stratigraphy, structural geology and 
others, followed. Butthese studies and even the geochronological 
studies could not make much alterations in the deduction of the 
Vedic students; they rather supplemented them. Even the laws 
ofuniformitarianism which resulted in the concept of the present 
being the key to the past has been in vogue in the East as in the 
Hindu philosophy. According to the Indian school of logic, "by 
means of repeated observations of this kind we have established 
the principle of the Uniformity of Nature and also of Causality" 
(Seal, 1991, p. 313). Nature includes geology, botany, zoology and 
other similar fields which have been compartmentalised in later 
history. The principle ofuniformitarianism in geological sciences 
is true of botanical and zoological sciences as wellas other fields. 
The Indian logical truth sweeps at once all the disciplines of 
nature. The principle of uniformitarianism found in nature year 
after year, season after season, was identified by the Vedic bards 
as rta or satya (truth). This was the foundation stone of their 
school of logic. 


The discovery ofnumbers and the origin of early mathematics 
in the Vedas has been discussed by Satya Prakash (1990, p. 
601). From the geocosmological ideas presented in the Vedas 
and post-Vedic literature on the earth, it becomes clear that the 
ancient Indian scientists viewed the earth with a broad vision in 
respect of the universe. This perhaps is the result of their open 
attempts to know the nature of the earth. The Western school 
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which developed during the age of scientific cosmogony (Murthy, 
1987, p. 127) long after the Vedic school did not present the kind 
of concepts extended by the ancient Indian geo-astronomers. 
Having been partial to the earth, the modern students of geology 
suffer from a kind of isolation. This is true of the Vedic students 
also even though they have been exposed to a broader vision. An 
integrated study from both the schools is the need of the hour. 


Though much ofthe material about the earth being presented 
in this volume is post-Vedic, its real foundations are in the 
Vedas. The Vedic foundations of the post-Vedic literature are 
strong but no scientific text ofthe post-Vedic times can boast that 
itis independent of Vedic thoughts and ideas. All these texts look 
to the Vedas with great veneration so much so that the Vedas 
have been held in very high respect from the beginning to this day 
Also, unless one delves deep into the Vedic lore, one will not be 
able to justify the later study. Moreover, it is a matter of great 
pleasure to trace the developments as they occurred over the ages 


It is intended to cover the later developments on the earth 
sciences briefly in this part of the book especially from the point 
of view of the early observations. That is, the practice of such a 
theory of the earth is now going to be discussed in various 
chapters. The development of the Hindu almanacs being followed 
to this day is the most important from the point of view of geology 
and astronomy, so much so it can be easily termed a 'Geo- 
astronomical Calendar. The many almanacs in India at present 
take the data from modern observatories and prepare the Annual 
Calendar (Paricargas). This is due to the advancement in modern 
astronomy. While modern astronomy has been integrated with 
the ancient Indian in these almanacs, this is not true for the other 
fields. For example, the meteorological, geological, seismological 
forecasts have not seen such integration in these almanacs 
though some kind of vague observations have been attempted. As 
such, these almanacs need to be appraised for the benefit of 
humanity. In this connection, a method of forecasting the timing 


232 Vedic View of the Earth 


ofearthquakes will be presented which may require scrutiny and 
improvement since no such method has been given by either the 
modern or the ancient scientists of India. This has been possible 
by my efforts over the past three decades to study this problem. 


Though the implications of the Theory of the Earth’ from the 
Vedic point of view is very wide including sociological, political, 
industrial, medical, environmental and other aspects, here I 
confine myself to the geological field only. This may enable the 
modern students ofthe earth to appreciate the Indian views from 
the Vedic times. The modern Indian almanacs, numbering more 
than 50 and catering to various parts of India, attempt to bring 
out events in the above fields as well as agriculture, famine, metal 
production, marketing, etc. In a wide sense, all these facts are 
part and parcel of ‘A Grand Theory of the Earth’. 


The modern trends predicted in these fields have got a 
restricted duration of time while those given in the Indian 
almanacs havea longer duration as their basis and are, perhaps, 
more dependable. Their examination by competent scientists 
would lead to their practise in an effective manner. 


It is difficult to emphasise the implications of the ‘Vedic 
Theory of the Earth’. In order to understand the movements of the 
earth through its heavenly path, the sages discovered the 
numerals essential for advancement in mathematics, discovered 
the computer perfect language — Sanskrit — to communicate the 
Vedic material, prepared the calendar by measuring the time in 
terms of millions of years, prepared the almanacs for day-to-day 
transactions and helped predict many things. Thus the entire 
Vedic and post-Vedic field of observations can be seen as 
constituting a grand stage of earth science development in India. 
This is unique to this nation on the earth. 


'Theimmediate need ofthe hour is to expand the observational 
base of this theory as the interpretations in the present form 
cover only the present Indian territory so that the theory is 
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applicable to the whole world and is more useful for humanity. 
A theory of the earth without all such predictions is rather futile 
notwithstanding the tremendous amount of funds which are 
expended on researches in earth science observations being 
carried out all over the globe. 


The utilitarian aspects of such an Integrated Theory of the 
Earth are tremendous and invaluable in scope. The sound 
predictions of such a theory can be the basis of developmental 
planning ofa nation or the world at large. It will indicate the right 
direction the planners ofa nation must adopt to ensure a balanced 
environment. That will be the key for happy human development 
and sustenance. A theory better than such an 'Integrated Theory 
of the Earth' cannot be there as this theory abounds in its 
implications. 


The Formation of Luminaries, Planets and Nodes 


A discourse on the earth in geology inevitably commences with 
the origin of the earth and its development in the solar system. 
Many hypotheses exist to describe the origin of the earth and 
various members of the solar system. The earliest was that of 
Immanuel Kant (1755) followed by that of Laplace, called the 
Nebular Hypothesis; they were followed by the hypothesis of T.C. 
Chamberlin and F.R. Moulton in 1900. Then came the concepts 
of C.F. Von Weizsacker in 1945 and of G.P. Kuiper in 1949 (Baker, 
1964, p. 557). 


Though considerable information can be found in the Vedas 
with regard to the node Rahu under the title Svarbhanu, Rahu's 
origin has hardly been mentioned. Similarly, considerable 
literature exists about the sun and the moon but there is nothing 
about their origin. The same is true of the planets and the earth. 
But the Vedantic school has described their origin from space 
through wind, fire and water. But again, details of their formation 
are wanting. 
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The Siddhantic school advanced very much on the Vedic and 
Vedantic schools. Though five Siddhantas — astronomical 
treatises — have been enumerated by Varahamihira (ap 505) 
from possibly the time of the Vedariga Jyotisa of Lagadha, the 
detailed texts of these five Siddhantas are not available to us 
now. Their summary presented by Varahamihira in his Parica- 
Siddhantika excludes many details. The Graha-yajria school of 
Hindu Samskaras appears to have been formulated by Sarnskara- 
karas like A$valàyana and Baudhayana in Siddhantic or post- 
Siddhantic times. It includes in its deliberations a section of 
information on the formation (origin) of the celestial bodies. It is 
difficult, however, to account for its authenticity in the absence 
of more detailed information. But it may also be borne in mind 
that such details are not available even in the best hypotheses 
available in modern times. 


According to Shastry (1938, p. 105) the formation of the 
luminaries, planets and the nodes has been presented possibly 
based on some Siddhantic school which is not mentioned. Some 
details on the formation of these luminaries, planets, etc. are 
given below: 


Luminaries, etc. Star Arc of the Zodiac 

The Sun Krttikà 26? 40' - 40° 00" 
Moon Uttarabhadra 333? 20' - 346? 40' 
Mars Mrgasira 53°20’ - 66? 40' 

Mercury Purvabhadra 320°00'-333°20' 
Jupiter Bharani 13° 20' - 26° 40' 

Venus Jyestha 226° 40' - 240° 00’ 
Satum Swati 186? 40' - 200? 00' 
Rahu Hasta 160° 00' - 173°20' 
Ketu Revati 346° 40’ - 360? 00' 
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A plot of these details is presented in Plate I. It can be seen that 
the stars of these luminaries, etc. have been read out from a 
geocentric point of view. Their general disposition is in the form 
of a reverse 'S' Shape. This disposition would suggest that the 
earth, with reference to the sun from a heliocentric point of view, 
will mark that it formed in the arc of the star Anuradha. 


These facts go to suggest that the planets and the earth 
formed out of possible reversed 'S-shaped solar clouds at 
different orbital distances. The formation of these planetary 
bodies may have been at any of the stages suggested by recent 
hypotheses which need confirmation. 


The extension of the reversed 'S' form to the ecliptic circle will 
give us the disposition of the nodes. These, according to ancient 
Indian texts, are very sensitive points and the eclipses of the 
luminaries are determined for the earth based on these points. 


It is difficult to explain how the sages came to identify the 
formation of luminaries, etc. in the specific star arcs. But the 
theory may be examined for its veracity. 


In the school of Jyotisa it is considered that there are two 
groups ofvibrations generated by the luminaries and planets. The 
first group ofvibrations is generated by the Sun, Mars and Jupiter 
while the second group is generated by Mercury, Venus and 
Saturn. It is also stated that Ketu, the sensitive point, is similar 
to Mars and Rahu is similar to Saturn. These concepts receive 
support from the disposition of the nodes, planets and the 
luminaries. While the Sun, Mars, Jupiter and Ketu are disposed 
onone section ofthe reversed ‘S' arc, Mercury, Venus, Saturn and 
Ràhu are disposed on the other side of the 'S' arc. Of course, the 
position of Mercury is not entirely towards the second portion of 
the arc but itis somewhere in the middle. This fact would suggest 
that the original solar cloud (Nebula) could have formed the 
planets from the different portions of the arc. Perhaps, the earth- 
moon system was formed ofa third chunk which got separated 
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from the solar cloud so as to be in the region dividing the inner 
and outer planets. 


Age of the Earth 


"The age of the earth' is a topic that has attracted the attention 
of scientists for long. Kelvin suggested that the earth is about 40 
millionyears old to account for the dissipation of original heat and 
in consideration of its present status. Then Jolly estimated that 
the age of the earth is not less than 100 million years considering 
the purity of the original oceans which are becoming increasingly 
saline due to the salt transported and added to the oceans by the 
rivers of the earth. Then the stratigraphic record giving the 
details of the fossils estimated the age of the earth to be not less 
than some 600 million years (Kummel, 1961). Based on radiometric 
methods, the age of the earth has been estimated to be about 
4,500 million years. 


Prior to these scientific deliberations, religious texts like the 
Bible had a different concept. According to Kummel (1961, p. 
610), 


Archbishop of Armagh (Ireland), calculated in 1654, from 
studies of the Scriptures, that the Creation has taken 
place on the twentysixth of October, in the year 4004 Bc, 
at about 9 o' clock in the morning. This date, inserted as 
amarginalreference by some unknown authority into the 
later editions of the King James version of the Bible, 
became implanted in religious thinking, and for long 
afterwarditwas anact of heresy among English-speaking 
Protestants to deny its validity. 


Kummel continues, 


Other estimates came close to Ussher's and the 
genealogies of the Bible do, in fact, require approximately 
such dating. 
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The age of the earth according to the Mohammedan Scripture 
is not known. 


These accounts have successfully avoided the age of the 
earth given in the Vedic and related texts. The only observation 
made by modern scientists on the Vedic age of the earth is the 
views of Arthur Holmes (1965, p. 1288) who has been quoted 
earlier. 


Arthur Holmes has been recognised as the architect of 
modern geochronology. His observations on the age of the earth 
from Vedic texts is something which the Vedic and post-Vedic 
students of the earth must be proud of. Further, it may be 
remarked that the accuracy that the Vedic chronology has 
maintained is not seen in the modern scientific deliberations. 
Even the most accurate geochronological dating of the earth in 
the present state of our knowledge would go by a margin of + or 
— 100 million years or so. 


The Vedic school had instituted a five-year cycle of measuring 
time by the time of Rg VedangaJyotisaas per Lagadha's version 
(Shamashastry, 1936). The cyclicmeasurement of time, however, 
progressed further and the Siddhanta school improved it very 
much. The most important of the Siddhantas — the Surya 
Siddhanta — adopted a highly improved version of the 
measurement of time in terms of cycles. 


It appears that many astronomical texts (Siddhantas) were 
in existence from the time of the Vedanga Jyotisa of Lagadha. 
Ofall, five Siddhantas were available to Varahamihira (ap 505) 
and he has summarised these in his text Paricasiddhantika 
(Tibhaut & Dvivedi, 1968). The Siddhantas happen to be the 
Paulisa, the Romaka, the Vasistha, the Saura and the Pitamaha. 
According to Varahamihira, the Saura or the Surya Siddhanta 
is the most accurate. The Paulisa and Romaka are also accurate 
but the Vasistha and the Pitamaha are not accurate. However, 
this version of the Sürya Siddhanta appears to have undergone 
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alot of correction, emendation and modification in later times as 
the version found at present is very different from the one edited 
by Varahamihira. 


Since Varahamihira certifies that the Surya Siddhanta which 
he edited is the most accurate of all the then existing Siddhantas, 
we may take it for our discussion. In contrast to the cycle of five 
years propounded by Lagadha in his Vedanga Jyotisa, 
Varahamihira's edition ofthe Surya Siddhanta has a cycle of 4.32 
million years as a cycle of mahayuga. This jump in the years of 
cycles is shrouded in mystery for Siddhantic texts which were 
present during the period between Lagadha and Varahamihira are 
notavailable tous. This largenumber of solar years constituting the 
mahayuga is given to be the common factor derived from the 
revolutions of planets in that period. They are as follows: 


Satum 146564 
Jupiter 364220 
Mars 2296824 
Venus 7022388 
Mercury 17937000 


(Shukla, 1957; Tibhaut & Dvivedi. 1968). 


It can be seen from Plate I that from a geocentric point of view, 
the planets Mercury, Venus, the Sun, Mars, Jupiter and Saturn 
succeed in order. This is mentioned in verse 39, chapter XIII of 
Pancasiddhantika: 
Above the moon there are Mercury, Venus, the Sun, 
Mars, Jupiter and Saturn (in succession), and then the 
stars. 


According to verse 42 of the same chapter: 


The products arranged in the ascending order upwards 
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from the moonare the lords ofthe months (in succession); 
in their descending order downwards from Saturn, they 
are the lords of the hours; if we take each fifth member 
of the ascending series we have the Lords of the Days. 
The Lords of the years are clear (as explained in the first 
chapter). 


The weekdays then can be instituted as given below: 


l Moon l 
Order 2 Mercury 3 Order of the 
of weekdays (the 
distance3 Venus 5 successive 5th) 
4 The Sun 7 
5 Mars 2 
6 Jupiter 4 


7 | Saturn 6 


While the cycle of the Vedanga Jyotisa commenced from 
Dhanisthà star when the luminaries happened to be there, 
Varahamihira’s Surya Siddhanta has Mesa or A$vini 1° to 
commence the year. When the old system changed to the new 
system is not very clear, but it must be taken for granted that 
much development had taken place in the period between 
Lagadha and Varahamihira. 


This cycle of 4.32 million years called one mahayuga has 
been instituted in Varáhamihira's edition ofthe SuryaSiddhanta. 
It has been retained even by the modern redaction of the Surya 
Siddhanta. But there are slight differences in the number of 
revolutions of the planets excepting Jupiter. The differences in 
the number of revolutions of planets are: Mars - 8, Mercury + 60, 
Venus- 12. and Saturn +4. Similarly some more corrections have 
been effected by the modern Surya Siddhanta. 
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In the modern Surya Siddhanta (Shukla, 1957), it is given that 
1000 mahayugas will make a day of Brahma and the same 
number of mahayugas, his night. 360 x 2000 = 720,000 
mahayugas will make a year of Brahma and 100 such years will 
be his life. The present creation has seen the first 50 years of 
Brahma and in the second 50 years, it is first year, first month, 
first day, day time and 3rd muhurta and the first kala of 
pranayama (Bhatta, 1991). 


According to the modern Surya Siddhania, the rate of 
precession of equinoxes is 54’’ per year and it is noted to be 
oscillatory, with one oscillation of 108° being completed in 7200 
years. 600 such oscillations of the precession of equinoxes is 
required to make one mahayuga. 71 mahayugas will make one 
Manvantara and 14 Manvantaras with junction periods equal 
to 6 mahayugas will make one day of Brahma. 


The Mahasamkalpa or the order of ‘Great Creation’ states 
that “there are seven Kalpas, 14 Manvantaras and 4 Yugas": 


Kalpas Manvantaras Yugas 

Parthiva Svambhiva 28th Mahayuga- 
Kürma Svarocisa Krtayuga is 
Pralaya Uttama current 

Ananta Tamasa Tretayuga 
Svetavaraha; ^ Raivata Dvaparayuga 
Brahma Cak$usa Kaliyuga = 3102 Bc 
Savitri Vaivasvata; 17/18th Feb. — 


Suryasavarni current Yuga 
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Dharmasavarni 
Daksasavarni 
Rudrasavarni 
Brahmasavarni 
Indrasavarni 
Vedasavarni 


This, for instance, would give 1955,885,094 years from the 
starting of Svetavaraha kalpa to that of the Srimukha year 
beginning from 24.3.1993. 


The concept of the large numbers in the Surya Siddhantafor 
the ‘Kalpa Theory’ has been examined by Karnik (1991). According 
to him, the Surya Siddhanta makes use of the real time as well 
as non-real time reckonings. He has based his study on the kind 
of simulation done in high-tech uses of computer technology. He 
argues that no number however large can give an integer multiple 
of the number of years required for the completion of the orbit. 
Hence the L.C.M. theory of the number of revolutions of the 
planets making one maháyuga cannot be substantiated. Karnik 
(1991, pp. 131-41) observes, 


But the accuracy of one kala in a year is not adequate for 
the planetary computations for which a higher accuracy, 
two hundred times higher, is needed. To givean accuracy 
of one/two hundredth of a kalà in a year a period two 
hundred of 21,600 or 4,320,000 years is necessary. The 
first number of 21,600 years is the real one and the other 
number of 4,320,000 years taken for Mahayuga is the 
frame time or the non-real time. That there is no 
misunderstanding about this, the Suryasiddhanta gives 
a 1:10. 
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Karnik continues, 


Maya was father of Mandodari the wife of Ravana of the 
Ramayana fame. It is stated in the Surya Siddhanta that 
itwasrevealed to Maya by Süryapurusha when there was 
still some years to be elapsed for the closure of Krtayuga. 
Maya is stated to have run away to the present region of 
Maya civilisation i.e. Central Americas. This knowledge 
fromanasura or demon was to be practiced surreptitiously 
otherwise one would have incurred the wrath of the 
royalty. Hence this knowledge was kept secret till 
Varahamihira gave it in his Panchasiddhàntika about 
the beginning of the 6th century Ap. 


If 21,600 years make up a mahayuga, then the duration of 
different yugas will be as below: 


Kaliyuga 2160 years 
Dvaparayuga 4320 years 
Tretayuga 6480 years 
Krtayuga 8640 years 


Nowthe Kaliyugais running 1993 years past 3102 Bc, accounting 
for some 5095 years. As per the above, Kaliyuga would have 
ended by 942 sc (3102 - 2160 = 942). From 942 Bc, Krtayuga 
would be on in which 287 years (942 - 1992) have been 
completed. 


In that case, to substantiate the statement from the Surya 
Siddhantathat the total text was revealed at a time when some 
years of the Krtayuga were remaining, we may have to account 
as follows: 


The current Krtayuga 


2874 years 
2160 years 


Kaliyuga 
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Dvaparayuga = 4320 years 
Tretayuga = 6480 years 
15834 years 


This would bring us to the interval of the third and the fourth ice 
age and the evolution of man to a highly advanced stage would 
have taken a few more millennia. This theory may need further 
examination to be established as a scientifically authentic 
concept. 


Karnik (1991) has not mentioned the reason why the ancients 
tried to give an accuracy of one to two hundredth of a kalaina 
year and not three hundredth or more. What is special about two 
hundredth' is not clear excepting that 4.32 million is 200 times 
of 21600. In the absence of definite evidence, it is rather difficult 
to subscribe to the concepts of Karnik. 


According to Amarasirnha (Rice, 1970, p.408) 71 mahayugas 
will make one Manvantara. It would amount to: 4,320,000 x71= 
306,420,000 years. This would mean that the Sun himself being 
addressed as Manu (measurer of time), his sojourn around the 
centre of the galaxy may be equated with one Manvantara. 
Fourteen such Manvantaras along with the junctional periods of 
15 Krtayugas (equal to 6 Mahayugas) will make up the 1000 
Mahayugas of a Kalpa, or a Brahma dina. 


It would be an interesting exercise to compare and contrast 
the periods of orogeny on thé earth considering the movements 
of the sun round the centre of the Milky Way galaxy to find any 
sensitive points on the solar orbital ring. I have attempted to do 
this in my book, Glimpses of Hindu Astrology and Some 
Aspects of Indology (1993, p. 308). 


A look into the 'Kalpa Theory' will allow us to calculate a yet 
longer period for the Creatio 


moon EE; ^ 


ie 
ee 
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Kalpas Years 

Parthiva 4320 million years 
Kurma 4320 million years 
Pralaya 4320 million years 
Ananta 4320 million years 


The total comes to 17200 million years to the beginning of the 
present Svetavaraha kalpa and1955,885,094 years from the 
beginning of this kalpa to 24.3.1993. This would amount = 
19235.885.094 years. Perhaps this is the time of the “Big Bang” 
of modern cosmology (Hawking, 1994, p. 196). 


This is within the present cycle of kalpas. It is not known how 
many kalpas have been completed accounting for the completion 
of Brahmà's parardha. 


Whether these numbers of years are substantiated by the 
creative cycle and whether they can be supported by modern 
radiometry may have to be examined. 


One of the most important outcomes of the Rgvedic studies 
is, as mentioned, the evolution ofthe Hindu calendar. The precise 
observations traceable to remote antiquity make up one of the 
most interesting and lasting calendars in the world. We see an 
importantand dynamic practice ofthe Vedic Theory ofthe Earth' 
in the forging of this calendar that is common to the earth/ 
creation. This calendar is unique to any civilisation on the earth. 
The time reckoned in terms offive components called Pancangas 
of the time, namely, tithi, vara, naksatra, yoga and karana, 
each with their specific effects, is calculated ahead of every year 
and circulated for all daily purposes. Some 50 almanacs are in 
vogue in India at present (Anon, 1973, p. 263). They are serving 
the people in social, religious, meteorological, agricultural and 
other fields. 
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Tithiis the difference in the longitudes of the moon and the 
sun (30 in number, 15 each in the bright and dark halves). Vara 
has been described already. Naksatrais the star ofthe day, the 
star in which the moon transits. The yogais obtained by adding 
the longitudes of the sun and the moon and dividing it by 200. 
They are also 27 like the stars. They are named as Viskambha, 
Priti, Ayusman, Saubhagya, Sobhana, Atiganda, Sukarma, Dhrti, 
Silla, Ganda, Vrddhi, Dhruva, Vyaghata, Harsana, Vajra, Siddhi, 
Vyatipata, Variyan, Parigha, Siva, Siddha, Sadhya, Subha, 
Sukla, Brahma, Indra and Vaidhrti. Halfthe tithi is karana. The 
karanas are 11 in number, namely, Bava, Balava, Kaulava, 
Taitule, Garaje, Vanija, Bhadra, Sakuni, Catuspat, Nagavan and 
Kimsthughna. 


The nature of the time is indicated by their propernames. The 
disposition of the planets is calculated on the lines of the Surya- 
Siddhanta, Vakya, Aryabhata and Drgganita styles. The 
Pancarigas have existed for such a long time that different 
systems of calculations, difference in ending of tithis, etc. have 
crept in. But it may be useful to study the depth of the variations 
and set right the Pancangas. 


Thirty tithis make up one masaor month and the name ofthe 
month is the name ofthe star in which the full moon appears. Two 
ofsuch months will make one rtu (season) and three of such rtus 
will make one ayana, i.e., the movement of the sun to the north 
or south of the earth. The 12 months are Caitra, Vaisakha, 
Jyestha, Asadha, Sravana, Bhadrapada, Asvayuja, Karttika, 
Margasirsa, Pusya, Màgha and Phalguna. Two months successively 
from Caitra will constitute rtus Vasanta, Grisma, Varsa, 
Sarad, Hemanta and Sisi. The ayanas are daksina and uttara. 


The nomenclature of the solar months, ardhamasas, days 
of the paksas, etc. was changed by the time of the later 
Siddhantas. 


Thus, the Hindu calendar sounds scientific and appears tobe 


a 
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totally based on the movement of the heavenly bodies. This entire 
system has been based on the movement of the earth with respect 
to the movement of the celestial bodies. 


The Vedic sages also recognised five types of years, viz., the 
Solar, the Lunar, the Savana (360 days), Naksatra and 
Barhaspatya, the last based on the movements of the planet 
Jupiter. The last one is in vogue probably from the time of 
Varahamihira. This forms a cycle of 60 years commencing from 
Prabhava and ending with Aksaya. 


It appears that prior to the introduction of the Gregorian 
calendar by the British, the Pancangas were in abundant use. 
But now, the Gregorian calendar has been totally adopted 
relegating the Hindu almanacs to the background — they are now 
used for religious and festive occasions only. 


This sixty-year cycle instituted by Varahamihira (Bhat, 
1986, p. 1106) appears to have its basis as two rounds of Saturn 
closing with five rounds of Jupiter of the zodiac. Since they are 
the two major planets, their influence on the earth must have 


` been felt to be decisive. The spirit originated in the Prabhava year 


is noted to undergo changes through the years of the 60-year 
cycle and come to an end by the end of the 60th year, i.e., Ksaya. 


It is nearly fifteen centuries ago that this system was 
instituted by Varahamihira. It appears that the later generations 
have been satisfied with this calendar and its observations and 
they did not seem to have desired any change. 


Itis evident from world history that each and every civilisation 
developed its own concepts about the earth and other celestial 
objects. As the civilisations advanced, there was the need for a 
calendar, the need to understand the nature and motion of 
celestial objects and the origin and nature of universe at large, 
etc. While the Mid-East, European and Mediterranean people's 
concepts have been relatively well-documented and are being 
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taught in modern schools, it is not the same case with the Indian 
and Chinese concepts. For a balanced and unbiased outlook, it 
is necessary to look into all the views and come to definite 
conclusions. 


Shape of the Earth 
According to Ronan (1964, p. 232), 


To them (Babylonians) the earth was a round generally 
flat area and although what we could call a 'flat Earth', 
it was considered to be higher in the centre than at the 
edges, and to be floating on water. 


This would suggest that the earth was like a disc to the 
Babylonian people. He further says, 


However, in spite of their careful observations of the 
planets and ofthe Sun and the Moon, Babylonians appear 
to have come to no conclusions about what made them 
move, nor did they ever go so far as formulating a theory 
of planetary motions. Why we do not know. . . 


Though Egyptians also havea long history, Ronan (1991) observes, 


Yet in the field of science, and more particularly in the 
science of Astronomy, they contributed nothing. . . . To 
the Egyptians the heavens were shaped like a dome and 
the Earth was flat and oblong in shape. So far their 
conception of things appears to differ little from that of 
the Babylonians. 


Like the Babylonians, the Greeks also believed in a disc-like 
Earth. According to Ronan. 


The early Greeks were influenced by some ofthe Egyptian 
ideas. . . In brief the Earth, flat disc though it might be, 
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was fixed in the middle of the whole sphere of creation. 


Anaximander also subscribed to the above views but with a little 
change. Ronan states that Pythagoras accepted the Homeric idea 
of a spherical universe but rejected the belief that the earth was a 
flat disc. Pythagoras, instead, claimed that the earth itself was a 
sphere. It may be noted that Pythagoras lived about fifth-sixth 
century Bc for Ronan observes that “it also seems evident that he 
(Pythagoras) cannot have been born before 570 Bc" and he died 
around 497 gc. 


Plato who lived between the first quarter of the fifth century 
Bc and the middle of the fourth century Bc accepted the 
Pythagorean idea of a spherical earth stationary in the centre of 
a spherical universe. Aristotle also taught that the universe was 
spherical with the earth stationary at its centre. He agreed that 
the Earth was made of elements like fire, air, water — an idea 
attributed to Plato. According to Ronan, "He (Aristotle) considered 
firstthe apparent movement of stars and planets across the sky"; 
this, Aristotle pointed out, mustbe due either tothe motion ofthe 
stars themselves, or to the motion of the whole heaven or to both 
at once unless, as he was quick to percieve, neither moved and 
the wholeapparent motion was due to the movement ofthe earth. 
But the last possibility Aristotle cast aside because he concluded 
that the earth must be stationary in the centre of the Universe. 
Aristotle was the first to suggest that the Earth is round for during 
an eclipse of the moon the shadow ofthe Earth is carved. His five 
elements appear to be direct derivatives of the TaittiriyaUpanisad. 


Eratosthenes in the third century Bc determined the 
circumference of the earth, which is very close to the modern 
value. Claudius Ptolemaius or Ptolemy, who flourished in 
Alexandria between Ap 127 and 151, wrote the Almagest— The 
Mathematical Calculations’. According to Ronan (1964, p. 232), 
“Beginning with broad outlines, Ptolemy places himself fairly 
and squarely on the side of Aristotle and accepts a spherical 
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Earth immoveable in the centre of a spherical Universe". The 
picture of the solar system and 'Ptolemy's plan of the Universe, 
with the Earth immoveable at the centre' given by Ronan is the 
same as the one propounded by some Siddhantas — mainly the 
Surya Siddhanta — presented by Varahamihira in his : 
Pancasiddhantika (Verse no. 39, Chapter XII — On the 
Constitution of the Universe; Thibaut & Dvivedi, 1968, p. 110). 
Ptolemy's plan of the universe was a subsequent version, of 
course, and an improvement upon the epicyclic plan proposed by 
Appollonius. By about the same time Hipparchus (middle of the 
second century Bc) established the concept of 'precession of the 
equinox’. 


The next most important contribution was that of Copernicus 
in AD 1543. He established the Heliocentric theory of the solar 
system in his famous book, De Revolutionibus. Then Kepler 
established the laws of motion of planets in his book, The New 
Astronomy in AD 1609. Galileo supported the views of Copernicus 
and he was subsequently condemned to prison for the publication 
of Dialogue on the Great World Systems in ap 1686 which 
showed the cause for the motion of the earth and other celestial 
bodies. This was clearly understood and expressed by Einstein 
in his general theory of relativity later in 1920 and 1950. The 
mathematical reasoning of the general theory of relativity has 
been observed by Eddington (Ronan, 1964) who says, 


All the laws of nature which we formulate have their 
origin in the workings of men's minds and that only the 
fact that the Universe is made up of atoms which are 
themselves composed of smaller basic particles is the 
real essence of the material world. Because of this he 
sought to express in numbers what were to him the 
essential things in the physical Universe. 


Ronan concludes his book Astronomers with the following 
statement: 
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In one very real sense it can be said that both Eddington 
and Einstein had much in common with Pythagoras and 
Plato, who also believed that in numbers lay the clue to 
the Universe. 


Allthese principles ofnatural philosphy have been gathered from 
observations around the earth and through a clear understanding 
of the origin, existence and dissolution of the earth it has been 
possible to probe into the realities of the universe. The origin of 
the theory of numbers is due to Vedic sages (Satyaprakash 
Saraswati, 1990, p. 675) and it is a result of grasping the 
universal truths which also implies exercise of the human mind. 
This cannot be the final truth of the universe since it is man- 
made. We may now turn to the concepts ofthe earth in the Indian 
school. 


The Paricamahabhütatheory of the evolution of the universe 
hasalready been dealt with earlier. Takingthis into consideration, 
Varahamihira in his Paricasiddhantika (Thibaut & Dvivedi, 
1968, p. 105 and Subbarayappa & Sarma, 1985, p. 338) described 
the earth as given below: 


The spherical Earth, which is constituted of the five 
elements, stands poised in the region of space as if it is 
an iron ball held in position in a cage of magnet. 


The same opinion is also expressed by Lalla (Subbarayappa and 
Sarma,1985, p. 338): 


This sphere of Earth, made of akaSa, air, fire, water and 
clay and thus having all the properties of the five 
elements, surrounded by the orbits (of the Moon, etc.), 
and extending up to the sphere of stars, remains in (the 
centre of) space. 


Just as a ball of iron, when suspended amidst pieces of 
magnets, remains suspended in space, in the same 
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manner this globe of Earth remains in space unsupported, 
while itself remaining the abode of all. 


In all these texts the earth has been described as a globe and the 
term Bhugolais first round in the Pancasiddhantikatext edited 
by Varahamihira (6th century ap). It is very much probable that 
the word featured in the Surya Siddhanta text which was in 
existence prior to Varahamihira. That would be the period from 
the Vedanga Jyotisa of Lagadha to the time of Varahamihira. 
With its base of vast information from the Vedic, Vedantic and 
Brahmana literatures, the concept of the global earth has been 
buried and it is difficult to cull out the exact reference at present. 
Since the Rgvedic age ended with the battle of the ten kings (David 
Frawley quoted by Rajaram, 1993, pp. 113-37) in c. 3730 Bc, the 
concept of the global earth must be as old as this period in the 
Hindu astronomical texts. 


The change in the concept of the disc-like earth to spherical 
earth took place in Europe about fifth/sixth century Bc during 
the period of Pythagoras. Even then, they did not know how the 
spherical earth could exist in space unsupported until Newton 
explained it by his “Theory of Gravitation” in ap 1686. But in the 
absence of prolonged observations there as those carried out by 
the Rgvedic sages and assimilated and employed by the Siddhanta 
school, it is difficult to subscribe to the recent European school 
of thought that the astronomical knowledge was flowing from 
Greece to India than the reverse. Even the concept of the force of 
attraction of the sun on the planets and the earth is described in 
the Rgvedaas has already been mentioned. Butits quantification 
as was done by Newton was not done in the eastern schoolat least 
from the time of Alexander's invasion in the third century Bc. Even 
if there had been any other texts — certainly there must have 
been as the advancement in mathematics indicates — these have 
not been found until now. It may be that they have got destroyed 
over time. 
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The concept that the earth is in the shape of a globe and is 
just suspended in space like a magnet was something novel even 
atthe time of the late nineteenth century. The concept has been 
supported only in this century by advances made in astronomy, 
geology and allied sciences, like space, geophysics and others. 
Could it be treated as something trivial when such a concept 
prevailed in the Vedic school ages ago? 


Dimensions of the Earth 


The earliest calculation of the circumference of the earth was 
attempted before Aristotle but it is Hipparchus who has been 
credited for a calculation close to modern values in 240 Bc 
(Ronan, 1964, p. 232). Newtonis noted to have demonstrated that 
the earth is not a perfect sphere but an oblate spheroid. In 
modern times great improvements have been made over these 
values. 


Accordingtothe Paricasiddhantikaof Varahamihira (Thibaut 
& Dvivedi, 1968), Chapter XIII, verse 15 states: 


One degree answers to nine yojanas minus one ninth of 
a yojana (on the earth) : this fact is manifest to those who 
dwell on the same meridian, from the deflection (of the 
heavenly bodies) from the zenith 


Thus there is effected by ninety degrees (a difference of) 
eight hundred yojanas. What is sunrise for one observer 
is noon (for another observer) in a place distant to that 
extent. 


The circumference of the earth being equal to 3200 
yojanas, 9-1/9 yojanas correspond to one degree and 800 
yojanas to 90 degrees. 


The views of later authorities like the modern Surya Siddhanta, 
Brahmagupta, Deva Keralam, Bhaskara Il, Nilakantha and 
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others have been presented by Subbarayappa & Sarma (1985, p. 
338). According to the modern Surya Siddhanta, and Bhaskara 
II. the circumference ofthe earth is 4967 yojanas and the surface 
area of the earth is 785,034 square yojanas. The Deva Keralam 
and Bhaskara I gave 3299 yojanas as the circumference of the 
earth. According to Nilakantha the diameter of the earth is 1050 
yojanas. 


The date of the text which Varahamihira has edited in his 
Paricasiddhantikà is uncertain but Subbarayappa and Sarma 
(1985) give the date of the five siddhantas as third century Bc 
(on the authority of Sen, INSA, 1966). 


It can be seen from the above texts that the data on the 
circumference of the earth is not mentioned by Lagadha in his 
Vedanga Jyotisa dated to 1140 Bc (Subbarayappa & Sarma, 
1985 on the authority of Sen, 1966) but is given by Varahamihira 
in his Paricasiddhantika. These dates fixed for the astronomical 
texts are arbitrary and they need to be revised in the light of 
researches being carried out by American Indologists (Rajaram, 
1993) who have fixed the end period of Rgveda at 3730 Bc. The 
composition by Lagadha being just the age of the Rgveda, it is 
untenable to trace the date of the five later Siddhantas of 
Paricasiddhantikà to third century Bc. They must have spread 
over a period of 38 +5 centuries by the time of Varahamihira. In 
view of these uncertainties; itis conjectured that the Siddhantic 
calculation of the circumference of the earth in terms of yojanas 
far precedes the calculations attemped by Hipparchus. 


Modern calculations give a little less than 40,000 km as the 
circumference of the earth. This would give 111-1/9 km per 
radian, comparable to 8 and 8/9 yojanas. On the same lines the 
diameter of the earth would be 


1050 x 9 x 1000 
80x9 


= 13155 km or about 8220 miles. 


——ÀS 
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Nilakantha arrived at this data by about Ap 144 (Subbarayappa 
& Sarma, 1985). 


Constitution of the Earth 


The Vedic and the Upanisadic concept of the earth has already 
been presented. In the light of what has already been mentioned, 
the earth evolved out of space, wind, fire and water. The 
successive stages of evolution would include the characteristics 
and properties of the previous stages and so, the earth has all the 
characteristics ofthe previous stages of evolution which include 
qualities of sound, touch, form, juices and smell respectively. 
Also, as has already been mentioned, all these evolutionary 
phases are also present within the earth. All these fields of space. 
wind, fire and water are omnipresent in the earth simultaneously. 


The modern conceptions of the earth also believe in the 
existence of the geothermal, hydrothermal, atmospheric fields 
within the solid earth. While the geomagnetic field is not 
mentioned in the literature that existed prior to Paricasiddhantika 
of Varahamihira, the concept ofa geomagnetic field is not original 
to Varahamihira; it must have been mentioned in some Siddhanta 
which he had edited — most probably, the old Surya Siddhanta. 


Going back to the Vedic concept, the earth is described to 
haveoriginated out ofthe cosmic gold egg. Based on this concept, 
it would be reasonable to presume that the earth has a gold- 
womb. The modern school describes the earth as made of crust, 
mantle and core shells and the core compensating for the lesser 
density of the crust by being denser to the tune of 11 to 13 or so 
but it is only a conjecture. The core is known to be made up of 
nickel and iron called ‘NIFE’. The crust of the earth is the shell 
which is above the ‘Moho level which may vary from 35 to 60 km 
at the surface. The mantle is known to extend up to 2900 km from 
the surface where the boundary of the core commences towards 
the centre. These have been recognised by the propagation of 
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earthquake waves within the earth, and it is noted that as 'S' 
waves do not transverse the core, the core must be at least partly 
liquid in condition. (Gutenburg, 1951, p. 439). 


Bullen (Richter, 1958, p. 768) suggested that below 5000 km 
the core material may be solid and it could transmit the 
transverse waves. Butthe coreis found not to transmit transverse 
waves because ofits plastic condition. It has been suggested that 
the 'S' waves arriving at the boundary of the core do not enter it 
but transform into longitudinal waves by refracting and transit 
the core. A fund of information is being collected by studies on 
propagation of earthquake waves within the earth and a good deal 
of speculation exists regarding the actual nature of the core and 
various discontinuities in the mantle. 


Could it be that the inner core is made of gold? What will be 
the overall specific gravity of the earth if the inner core is of gold? 
Do the transverse earthquake waves transit the mass of gold? 
Experiments may be done in these lines to find out whether the 
earth is 'Hiranyagarbihini' or gold-wombed. 


The geological agencies like geothermal, geomagnetic, 
hydrothermal and wind present within the earth make us 
question their activity within the earth. Their activity on the 
crustal surface has been well understood by the Vedic and 
modern physical-geological students. But their activity within 
the earth, if any, needs to be studied. It may be recalled that the 
earthquakes occurin the Indra, Agni, Vayu and Varuna mandalas. 
Their restricted motion within the earth and their tendency to 
escape outside the earth may be the cause of some earthquakes. 
This will be dealt with in detail later. However, the concept that 
these geological agencies are also active within the earth was 
very well-known to the Rgvedic sages. 


Movements of the Earth 


The movements ofthe sun attracting the celestial dust (Including 


256 Vedic View of the Earth 


celestial bodies) through the firmament was described by the 
sage 'Hiranyastüpa (RV, 1.35.2). And that the sun never sets or 
rises is describes in the Aitareya Brahmana (Subbarayappa & 
Sarma, 1985) as given below: 


He (the Sun) never sets or rises. When (men) think that he 
is setting, he is only turning round, after reaching the end 
oftheday, and makesnight here and day below. Then when 
(men) think he is rising in the morning, he is only turning 
round after reaching the end of the night, and makes day 
here and night below. Thus, he (the sun) never sets at all. 


This idea is also supported by the Chandogyopanisad. But the 
concept of the geocentric theory was so strong that scientists 
later did not venture to think that the earth was also moving. 
Though Varahamihira and Lalla stated that the Earth is suspended 
in space like a magnet without support, they do not appear to 
have subscribed to the concept of the motion of the earth. 
However, Varahamihira mentioned that (verses 6 and 7): 


Others maintain that the earth revolves as if it were 
placed in a revolving engine, and not the sphere; if that 
were the case, falcons and other (winged creatures) could 
not return from the ether to their nests. 


And, to mention another argument, if the earth revolved 
in one day, flags and similar things would. owing to the 
quickness of the revolution, stream constantly towards 
the west. If the earth, on the other hand, moves slowly, 
how does it revolve (once within 24 hours)?. 


These ideas indicate that even though some Siddhantas prior to 
Varahamihira rightly thought that the earth revolved, 
Varahamihira appears to have thought that it did not. But he has 
not mentioned who actually believed in the revolution ofthe earth 
prior to his time (Thibaut & Dvivedi, 1968). 
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But Aryabhata (Murthy, 1978, p. 105) who presented his text 
of Aryabhatiyamto the Academy of Kusumapura in Ap 499 was 
clear in his exposition that the earth revolved on its axis causing 
day and night (verse 10, Golapada Chapter). His description of 
a person moving in the boat witnessing the motion of the mounts, 
etc. on the sides in opposite direction is something superb. This 
would herald the ‘Spaceship Earth’ concept. However, it appears 
that Bhaskara II who wrote Siddhantasiromantin ap 1077 did 
not appreciate the view of Aryabhata. But like Varahamihira, 
Bhaskara lI enters into an argument with the Jains and Buddhists 
condemning their viewpoints. The most important contribution of 
Bhaskara II is his theory of attraction exercised by the earth. 
Bhaskara observes that (Singh, 1905, p. 112) : 


The earth has got force of attraction. By this force the 
earth attracts heavier bodies towards it. During this 
action, it appears that the body is falling on to the earth. 
However, space is extended on all four sides. As such, 
how does the fall of the earth takes place? 

(Verse 6, Buvanakosa chapter in Goladhyaya) 


The concept that the earth revolved which is attributable to an 
unknown author of some Siddhanta prior to Varahamihira 
preceded a similar concept by Copernicus (ap 1543) and Galileo 
(1609) at least by a millennia; the concept ofthe force of attraction 
of the earth given by Bhaskara Il in Ap 1077 preceded a similar 
concept of Newton (Ap 1686) at least by six centuries. It is a pity 
that the Indian scientists did not proceed further and quantify the 
same in terms of mathematical procedures! 


The concept of the rotation of the earth was adopted by the 
author of Brahmasphotasiddhanta-Brahmagupta in Ap 598. 
The commentary on this work by Prthudakaswami in Ap 864 
(Subbarayappa & Sarma, 1985) states, 


The sphere of the star is fixed. It is only the Earth that 
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is regularly rotating once a day, causing the rising and 
setting of the stars and the planets. 


Prthüdakaswami observes, 


The Earth's rotation had been accepted by Aryabhata 
also, vide his words The Earth rotates through (an angle 
of) one second per one prana (of time)’ (Aryabhatiyam, 
1.6). On account of (possible) adverse criticism by people, 
Bhaskara I and others explained the verse to give it a 
different meaning. (Subbarayappa & Sarma, 1985). 


In Ap 1491 Appaya Diksita again went back to an old idea based 
on the Vedic statement Prthivi Pratisiha. According to 
Subbarayappa & Sarma (1985), 


On the authority of the Vedic statement — 'The Earth is 
Stable', the views of Aryabhata and others to the effect 
that the Earth is rotating had to be discarded as being 
against scripture and logic. 


All these observations go to show that the eastern geoastronomers 
also had a long discussion on the rotation of the earth. In spite 
of the idea being established as early as the (probable) old Surya 
Siddhantaand gaining credence in later times owing to celebrated 
geo-astronomers, some authorities hesitated to accept the view 
as it went against what was stated in the scriptures. This 
stituation is comparable to a similar one in Europe. 


Even Lalla (Subbarayappa & Sarma, 1985) who clarified 
many erroneous points of view held earlier by traditions or 
authorities like the existence of the mountain Meru, falling down 
of the Earth, two suns and two moons theory of the Jains, a view 
explaining the eclipses’ cause, etc. questions the movement of 
the earth. He asserted that neither could the earth be moving 
from west to east nor from east to west. This was the situation 
even by c. AD 788 at the time of Lalla's Sisyadhivrddhida text. 
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The stationary position ofthe sun was proclaimed as early as the 
text of Aitareya Brahmana, and this should have opened the 
eyes of later authorities asa corrollary to the effect that the earth 
must be rotating to account for the motion of Bhücakra. But it 
was not to be and the crude idea that the earth was not moving 
continued torule the day. Asa result, inspite ofthe advancement 
in observations and developments in mathematical astronomy 
concerning the motions of the planets and the luminaries in later 
ages, the stationary earth concept remained unaffected and the 
motion of the earth was not recognised. 


They believed that the celestial sphere at the earth's equator 
is constantly carried towards the west by the Pravaha wind. The 
seven winds that surround the earth were recognised as Avaha, 
Pravaha, Udvaha, Samvaha, Parivaha, Suvaha and Pravaha. 
(Lalla quoted by Subbarayappa & Sarma, 1985). In spite of the 
fact that the sun moves along with all the members of the solar 
system (celestial dust) entering the various celestial mansions by 
force ofattraction Akrsnena, the later authorities believed in the 
motion of these planets by certain wind forces. 


According to the Paricasiddhantika (Thibaut & Dvivedi, 
1968), Chapter XIII, verse 39 : 


Above the moon there are Mercury, Venus, the Sun, 
Mars, Jupiter and Saturn (in succession), and then the 
stars. All planets move towards the east with the same 
velocity, each in its own orbit. 


Verse 41 says: 


The moon which is placed (farthest) below the sphere of 
the stars revolves quickly in her small orbit; Saturn 
which is placed highest above revolves in his large orbit 
with the same velocity. 


In the modern Surya Siddhanta (Kapileswara Chowdhury, 
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1946, p. 298) eight kinds of movements of planets have been 
described. They are Vakra, Ativakra, Vikala, Manda, Mandatara, 
Sama, Sighratara, and Sighra. Special movements, Atisighra, 
Manda, Sama, Vikala and Vakra are also known. But no such 
movement appears to refer to the earth. 


The same order of disposition of planets has been given by the 
modern Sürya Siddhanta also. From that period onwards, it 
appears that noresearch has been made in the movements ofthe 
earth as has been witnessed in Europe. 


Based on the data that was available till his time, Kepler 
formulated the laws of planetary motion. Of Kepler's three laws, 
two are concerned with the motion of planets. He describes the 
two laws in his Commentaries on the Motion of Mars which 
appeared in Ap 1609 and the third in his The Harmony of the 
World which appeared in 1618. The conclusions drawn by 
Kepler, Galileo and Copernicus paved the way for the formation 
of the laws of gravitation by Issac Newton in Ap 1687 (Baker, 
1965, p. 557). 


These developments indicate that though the Indian geo- 
astronomers hada lead in the post-Vedic Siddhantic period, they 
lagged behind the European scholars in the post-modern Sürya 
Siddhanta period. The Vedic concept ofthe attraction of celestial 
bodies, though brought out by Bhàskara II about the twelfth 
century AD, did not pave way for the formulation of the theory of 
gravitational attraction in India. That was left to Kepler, Galileo, 
Copernicus and Newton in Europe. 


Similaris the story ofthe concept of precession of equinoxes. 
According to Suryadevayajvan (Subbarayappa & Sarma, 1985) in 
the year 3600 — at the beginning ofthis kaliyuga— the northern 
solstice was exactly at the beginning of Cancer and the southern 
solstice at the beginning of Capricorn. He suggested methods to 
calculate the amount of precession of equinoxes from that zero 
point. Before Aryabhata (ap 476), the Paricasiddhantika of 
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Varahamihira which has presented the essence offive Siddhantas 
gives methods for arriving at niramsa position of planets in 
several verses including 69,72,73,75,76 and 78 of chapter XVIII 
dealing with the courses of planets (Thibaut & Dvivedi, 1968). 
These facts suggest that the precession of equinoxes was 
recognised much before the Paricasiddhantika date (ap 505). 


The modern Sürya Siddhanta (Kapileswara Choudhary, 
1946) has given the average rate of precession of equinoxes as 54" 


per year on the basis of which has been established the school . 


of mahayugas and kalpas. It is stated that the precession of 
equinoxes is oscillatory and one oscillation of 108? (27? west- 
wards from the nil-ayanāmśa position to 27° eastwards totalling 
108°) takes place in 7200 years. The duration of one mahayuga 
is brought by 600 such oscillations. 


There is considerable argument between the traditional 
astronomical school and the modern astronomical school on the 
nature of the precession of equinoxes. The traditional school 
believes that it is oscillational while the modern school which 
gives the rate as 50" per year believes that it is rotational. 


Manjula in his Laghumanasa in ap 932 is noted to have 
mentioned that the Kranti-pàáta has a revolution of 1,99,669 
during a kalpa amounting to 59.86" ayanamsa per year. 
(Subbarayappa & Sarma, 1985). According to Samrat Siddhanta 
of Jagannatha Samrat (ap 1720) the rate of precession of 
equinoxes is 51" per year (Subbarayappa & Sarma, ibid). Therate 
of precession of equinoxes has been given by different authorities. 
Parà$ara (about 3200 nc) is noted to have given 46.5"per year ; 
Bhaskara II (ap 1150) has given the value of 59.9" per year. 
(Murthy, 1976, pp. 29-42). 


Though a considerable database was established by the Indian 
geo-astronomers from the Vedic times, all the data were relating to 
the motion of planets, luminaries and stars, etc. and there was not 
much on the actual movements of the earth. This is perhaps not 


| 
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without any reason; it may be due to the fact that they believed that 
the earthis stationary in the centre ofthe universe. This geo-centred 
universal theory was responsible to a large extent for their lack of 
observation on the movements of the earth. 


The Earthquakes 


The problem of earthquakes is as old as the Rgveda. There are 
umpteen süktas in the Rgveda praising Indra, Agni, Varuna and 
Vayu while describing them as shakers of the earth. There is the 
story that the Earth being shaken severely by the winged 
mountains approached Brahma who ordered Indra to cut off the 
wings of the flying mounts. Indra did so and the Earth is noted 
to have been rendered relatively stable. Indra also said to the 
Earth that wind, fire, himself and Varuna will shake the earth in 
the four parts of the day and night put together respectively in 
order to reveal the good and bad effects of action to the world. 


According to Varahamihira (Bhat, 1986) some sages believed 
that the earthquakes occur due to the motion of huge animais in 
the oceans. Gargais stated to have observed that the earthquakes 
are caused due to the unrest of the elephants supporting the 
earth in eight directions. Vasistha is said to have held that the 
earthquakes are caused by the atmospheric wind colliding with 
another and falling to the earth with a booming sound. Vrddha 
Garga is stated to have observed that the earthquakes are caused 
due to some unseen power. According to Parasara the earthquakes 
are caused by the eclipses ofthe luminaries, unnatural phenomena 
occurring in the planets and special movements of the heavenly 
bodies. According to Raman (1993, p. 87), 


As early as the beginning of kaliyuga (3102 Bc) Parasara 
had observed: arka candra grahana grha 
vikrtacarajamsca kampana hayulumeaning that when 
the course of a planet is disturbed from the normal path 
owing to the attractive force of other planets there is 
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shaking of the planet which is perceived as earthquake. 
Though sage Garga says that earthquakes are due to 
volcanic erruptions, ParaSara’s view seems to be more 
reasonable as it can be proved astrologically. In fact, 
planetary movements as an exciting cause of earthquakes 
is only doubted by those who have never made any fair 
and complete inquiry into it. Aristotle placed on record 
the fact that it sometimes happens that there is an 
earthquake about the time of eclipse of the moon. 


I have examined the issue of earthquakes from various angles in 
one of my works (Murthy, 1993, p. 308). It is a fact that there is 
no method at present by which the earthquakes can be forecast. 
In spite of spectacular developments in the modern discipline of 
seismology, it has been very difficult to deal with this aspect. All 
that is being done at present is the post-mortem study of 
earthquakes. The discipline of seismology took the shape of a 
scientific attitude from the deep study of the 1897 Assam 
earthquake by R.D. Oldham (1899). Since then scientists are of 
the opinion that the earthquakes occur due to differential 
movements along fault planes. Now based on the theory of plate 
tectonics, the earthquakes are stated to occur along the plate 
margins where a considerable amount of strain is accumulated 
which gets released suddenly due to unknown causes. Recently 
Green (1994, pp. 50-57) has proposed a model of Olivin-Spinel 
phase transformation to account for the deep focus earthquakes. 
But the problem of predicting the quakes remains unsolved. 


THE PROBLEM OF PREDICTING EARTHQUAKES 


In spite of using very sophisticated instruments like lasers, etc. 
to trace the slightest movements in the ground when micro- 
seisms occur, it is not possible to take any concrete action 
between the onset of the microseisms and the immediately- 
following megaseisms because of the time gap. Ifan earthquake 
is predicted at least by a few hours ahead, it may be possible to 
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shift people from the earthquake-affected regions to safer places. 
But no instrument has been found so far that can indicate 
earthquakes a few days, nay, a few hours beforehand. 


The earthquakes are classified on the basis of depth of focus 
or origin into three categories. There are shallow quakes with 
depths not exceeding 60 km and there are intermediate ones 
ranging in depth from 70 km to 300 km. The deep focus 
earthquakes, however, have depths of 300 km and above 
(Richter, 1969). The causes of these earthquakes may also vary. 
The shallow depth earthquakes may be due to falling of portions 
of the earth from top due to landslides and may also be due to the 
pressure exerted by water reservoir areas. The intermediate 
focus earthquakes may be due to reservoir effects and shallow 
level faults. The deep focus earthquakes may not be due to both 
the above causes but owing to a sudden shift in the centre of the 
earth mass. The prediction of the shallow and intermediate level 
earthquakes is rather difficult. But the deep focus earthquakes 
may be predicted by a method explained here. 


VEDIC METHOD FOR PREDICTING 
DEEP SHOCK EARTHQUAKES 


The method given by Varahamihira in the chapter on 
Bhukampalaksanadhyaya of his Brhatsamhita has already 
been brought out. The accompanying diagram depicts the theory 
(fig. 11). The dee» focus earthquake which occurred during the 
first half of the twentieth century (Richter, 1969, p. 768) has been 
plotted using this diagram. The nine earthquakes which are 
plotted indicate that they might have been due to various causes 
which include geo-magneto-electrical disturbances, geothermal 
disturbances, hydrospherical disturbances and atmospheric 
disturbances, as read out from the starry circle indicating the 
various mandalas like Indra, Agni, Varuna and Vayu. But the 
thumb rule presented by Varáhamihira does not help in 
determining the time of the earthquake and the place of its 
occurrence. 
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The fact underlying the theory is to find outa path ofthe total 
angular momenta of the solar system during the first half of the | 
twentieth century. The total angular momenta ofthe solar system 11 
being constant when unaffected by external influences, its path f 
in space must be smooth. But as the orbits of all the planets in | 
the solar system are not perfectly circular but slightly elliptical, 
the planets accumulate a certain amount of strain over a long 
period of time, the sudden release of which shifts the mass centre ' 
causing earthquakes. 


mvR = mass x velocity x radius. This would give us (Gutenberg, 
1951, p. 439): 


mass of the earth = 5.975 x 107 g 


angular velocity =7.292115851 x 10? radians/sec 


The unit angular momentum of the earth is described as | l 
of the earth 
radius of the earth = 145.5 x 10° km | 


| 
Full angular momenta of the planets is given below (Boris Levin, | 
p. 91): 


Mercury 0.03 
Venus 0.69 
Earth 1.00 
Mars 0.13 
Jupiter 723.00 
Saturn 294.00 
Uranus 64.00 
Neptune 95.00 
Pluto 1.00 
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Accordingly, the angular momenta of the sun has been noted to 
be about 20. From the table it can be seen that the sun, which 
enjoys the lion share of the mass of the solar system, does not 
share even 2 per cent ofthe aggregate angular momentum of the 
entire solar system. The remaining 98.99 per cent of the total 
angular momentum of the solar system is concentrated with the 
planets. Thus, it can be seen that superior planets exercise their 
greater angular momenta on the system to balance it. 


Hencethe disposition ofthe superior planets (excepting Pluto 
which has but only one unit) at the time of the deep shock 
earthquakes for the first half of the twentieth century was plotted 
and the centre of the angular momenta of the solar system was 
brought out in figs. 1-9 by employing a computer (substantiated 
by geometric method, Murthy, 1990 pp. 535-38). Then it was 
plotted against the time axis in the graph (fig. 10). The abrupt 
change in the direction of the path of the total angular momenta 
of the solar system became evident indicating the earthquakes. 
Had the orbits of the planets around the sun been perfectly 
circular, the path of the total angular momenta would have been 
a smooth curve, with no scope for earthquakes (fig. 12). The same 
points are plotted in fig. 11 to find out the exact cause of the 
earthquakes in terms of the Vedic geological forces. 


If the assumption is correct, then it can be stated that 
whenever there is abrupt change in the path of the total angular 
momenta (the dynamic centre) of the solar system, we must 
expect an earthquake of deep focus. This can be accomplished 
by the advanced calculation of the planetary positions. This can 
be done based on the Nautical Almanac or any other system 
prevailing at present. It is necessary to trace the path of the total 
angular momenta of the solar system continuously. This can be 
done by employing computers. 


There are two aspects of earthquakes. One is timing and the 
other is location. By the method proposed above, it is possible to 
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determine the timing of earthquakes. But the location cannot be 
predicted. For locating the focus of the earthquake, one has to 
subject the strain map of the earth to the timing determined by 
the above method. It would give us the probable focus ofthe deep 
shock earthquake far in advance. Further, it can also be read in 
the context of Plate 11 to discover the cause of the earthquake 
in terms of the Vedic geological agencies. 


This method can be refined making use of the various other 
parameters. The angular momenta ofthe inner planets and that 
ofthe moon may also be corrected. One more point of consideration 
from the Vedic angle is the occurrence of earthquakes during 
eclipses of the luminaries. Changes can be effected to ascertain 
how the eclipses are responsible for the occurrence of the deep 
shock earthquakes. The full pull exercised by the luminaries, 
being on one side during the solar eclipse, and the pull of the sun 
and moon on either side during the lunar eclipse can also be 
determined. 


THE ADVANCED EPHEMERIS 


In order to predict the timing of a deep focus earthquake, it is 
necessary to have the advanced ephemeris calculated as accurately 
as possible. It may be for a day, a month or a year. Having 
calculated the advanced position of all the planets. the sun and 
the moon, it is necessary to draw the path of the centre of the 
angular momenta of the solar system, preferably continuously, 
so that its behaviour through space can easily be determined. 
This may be done by the help of a computer with a software 
program prepared for the purpose. 


A thorough inspection of the motion or the tracing of the path 
of the dynamic centre will indicate the timing of the impending 
earthquake on the time axis. It may be indicated in advance in 
terms of hours, days, or months depending upon the exercise 
undertaken. This is the greatest advantage of this method of 
earthquake prediction. Such an effort is not possible by using any 
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method known to the science of seismology today. The path that 
is traced by the dynamic centre of the solar system through space 
and time is a clear indication of the disturbance that the solar 
system is undergoing through its motion. The graph showing the 
path of the dynamic centre of the solar system through space and 
time will speak volumes of celestial dynamics (Fig.10). 


When once the timing is known, the gravity map of the earth 
should be examined for places where the lithospheric plates, 
especially their margins, are under great strain. Such places 
indicate to us the focus of the impending deep shock earthquakes. 
Thus it is possible to arrive at both the time and place of a deep 
focus earthquake by determining the kinks in the path of the 
dynamic centre of the solar system and the areas of extreme 
strain on the margin of the lithospheric plates subject to that 
timing. Based on these exercises, information about an impending 
earthquake may be made available in advance so that 
precautionary measures can be taken for shifting human 
population from the area or making alternative protection to tide 
over the calamity. 


Some scientists believe that the deterministic approach 
evident here in forecasting deep shock earthquakes goes against 
the principle of uncertainity. According to Hawking (1994, p. 
198), “One certainly cannot predict future events exactly if one 
cannot even measure the present state of the universe precisely!” 
This situation may be true of particle physics. But many things 
connected with the earth are being predicted to man's satisfaction 
by various methods propounded after a long period of observations 
and practised even to this day. Under this category, however, one 
may not find any prevailing method to predict earthquakes. The 
method proposed by me here may not take one to the level of 

particle physics; but it may be attempted for whatever it is worth 
to trace the deep shock earthquakes especially based on planetary 
dynamics. For further refinement and sophistication, one may 
turn to the application of Heisenberg’s principle of uncertainty 


6 
Resumé 


Now that we have come to the end of this work, we may take the 
liberty to slightly digress to mention some very important points 
which would provide the finishing touches. Though people are 
born, bred and they dieon this earth, they devote hardly any time 
to knowing something of value about the earth. They little realise 
that it is their home and their only home in the vast universe. 
Hence, like geography and history, geology also must feature in 
our educational curricula, preferably at the middle level of 
education, to make students realise this important aspect. 


Regarding a Theory of the Earth’ there is no doubt that it is 
much needed in all walks oflife. This aspect is, in actual life, very 
little appreciated. Whether it is agriculture, meteorology, 
navigation — air or sea, city or town planning, planning for 
development, space study, archaeology, anthropology or any 
other field of study, it must rest on the foundation of a Theory of 
the Earth’. The roots of this theory are in the Vedas, the oldest 
texts of mankind; that is why, this ‘Vedic Theory of the Earth’ is 
pre-eminent and most desirable to be understood by all. The 
application of such a theory is almost universal and it is left to 
the educated world to make one and all realise this aspect. For 
prediction ofrains, cultivating certain crops, earthquake prediction, 
prediction ofvolcanic activity, sociological upheavals and political 
changes, etc. this theory is the basis or the foundation. One must 
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realise that such a powerful, influential and decisive role is being 
played by this theory on environmental aspects that all other 
factors just disappear like snow in the heat of the sun. 


Hence, itis my earnest desire to see a wide base ofthis theory 
developed as applicable to the entire earth so that ‘world 
almanacs' can be prepared for the four quarters of the earth (at 
90? interval) and many activities forecasted for the benefit of 
humanity. If this is done, many calamities can be averted and 
mankind may be saved from the natural catastrophes. 
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Fig.11 


Diagram indicating the origin of earthquakes due to 
different geological agencies 


(Of deep shock earthquakes for the period 1900-1950 AD) 


(Richter, 1969, page 715) 


[__]> I Indra Geoelectrical/Magnetic disturbances points 1, 4 
(i> F Agni Geothermal disturbances points 3,6,8 
E> V Varuna Hydrospherical disturbances points 2, 7 


W Vayu Atmospheric disturbances or gases inside the earth 
points 5, 9 
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Adhidevata 
Aditi 
Adityacara 
Adityas 


Adri 
Agni 


Agninaksatra dosa : 


Agrahayani 


Akasa 
Ananda 
Ananta 
Antariksa 
Anustubh 
Apas 


Glossary 


: additional god. 
: the oldest period in the Aryan age; wife 


of KaSyaparsi. 


: movements of the sun. 
: theyare 12 in number and represent 


the sun in the 12 constellations of 
the zodiac. 


: hillor cloud. 
: the Vedic god of fire — here, interpreted 


as geothermal field. 

the atmospheric and, in turn, human 
and animal health pollution due to the 
movement of the sun through the arc of 
the star Krttika during the months of 
Mesa/Vrsabha, i.e., May. 


: Mrgasira star/fullmoonin Mrgasira was 


the first day of the year. 


: sky/space/mind. 

: joy/heavenly bliss. 

: endless/eternal. 

: Sky. 

: ametre of the Vedic poetry. 
: waters. 


NEU disamen usta s 
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Aranyakas 


Asvaratna 
Asvins 
Atharva 


Ayudha 
Ayurveda 
Badarayana 
Bhaga 
Bharadvaja 
Bhu-Mandala 
Bhutagrama 
Brahma 
Brahman 


Brahmanas 


Brahmastra 
Brahmavartta 


Brhati 
Darsanas 
Dikpala 
Dvipadi 
Gajaratna 


Vedic View of the Earth 


: contemplative texts on Vedic injunctions 


closely related to the Upanisads. 


: best of the horses. 
: twin gods of the same star. 
: the last (in chronology) of the Vedas and 


the fourth Veda which includes Hindu 
science of spells, black magic, archery 
and medicine. 


: weapon. 
: Hindu science of health and longevity. 

: Vyasa. 

: the Sun. 

: Kulapatiofthe sixth book ofthe Rgveda. 
: circle of the earth. 

: the universe. 

: the Creator. 

: knowledge of the Supreme by knowing 


which nothing remains to be known. 


: detailed Vedic literature dealing with 


sacrifices. 


: weapon on the spell of the Gayatri. 
: areafirst populated by the Aryans — now 


the region of the Ambala district in the 
foothills of the Himalayan range, i.e., the 
Siwalik hills. 


: a metre of the Vedic poetry. 
: revelations. 

: lord of direction. 

: ametre of Vedic poetry. 

: best of the elephants. 


Glossary 


Gautama 
Gayatri 
Grahamandala 
Graha-yajna 
Ghrtsamada 
Havis 

Indra 

Jagati 
Jaimini 
Kakup 
Kanada 
Kapila 
Ka$yapa 


Kavandha 
Kavyas 
Khila 

Kosa 
Madhvacarya 


Mahasaura 
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: founder of the Nyaya school of Indian 


philosophy. 


: ametre of Vedic poetry; the Vedic spell 


supreme. 


: circle of the planets, etc. 
: sacrifice to the planets. 
: Kulapati of the second book of the 


Rgveda. 


: sacrificial material offered to the gods 


through the divine fire. 


: the king of Vedic Gods, ruler of rains, 


thunder — here interpreted as 
electromagnetic field. 


: ametre of Vedic poetry. 
: founder of Pūrva Mumamsa school of 


Indian philosophy. 


: a metre of Vedic poetry. 
: founder of the Vaisesikaschool of Indian 


philosophy. 


: founder ofthe Samkhyaschool of Indian 


philosophy. 


: a great sage and one of the seven 


Brahmarsis. 


: cask or clouds. 

: Sanskrit poetics. 

: means, not in use or outdated. 

: pail/clouds/treasury/dictionary. 

: re-establisher of the Dvaita school of 
- Indian philosophy. 

: hymns of the great sun. 
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Manas 
Maniratna 
Manu 


Manvantaras 


Maruts 
Masakrt 
Maya 
Nadi 
Nadyah 


Naksatrahoma 
Naksatra mandala : 
Naksatresthi 

Narayanastra 


Osadhisa 


Paricagrahas 


Pancamahabhitas 


Pankti 
Parjanya 
Patainjali 


Pavamana 
Pitryajna 
Prajapati 
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: mind. 
: gems. 
: the sage who first gave mankind the 


human code of conduct. 


: the time interval between successive 


Manus which equals 71 mahayugas or 
306.72 million solar years. 


: group of winds. 

: the Moon. 

: magic. 

: river. 

: ' rivers. 

: sacrifice to the stars. 


circle of the stars. 


: sacrifice to the stars. 
: weapon on the spell of Narayana 


(Mahavisnu). 


: the moon-lord of herbs. 
: five planets — Mars, Mercury, Jupiter, 


Venus and Saturn. 


: five fundamental elements of nature, 


viz., space, wind, fire, water and earth. 


: ametre of Vedic poetry. 
: rain. 
: founder of the Yoga school of Indian 


philosophy. 


: hymns attributed to the wind. 
: sacrifice to the manes. 
: Creator. 


Glossary 


Pratyadhidevata 


Prthvi 
Puranas 
Püsan 
Ramanuja 


Rgveda 


Rk 
Rta 
Rudras 


Saci 
Sakhas 
Samaveda 
Sarnbara 
Samudra 


Sandhya 
Sankara 


Sarasvati 


Sastra 


Satya 
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: second additional god. 

: the Earth. 

: Hindu esoteric historiography. 

: the Sun. 

: re-establisher of the Visistadvaita 


school of Indian philosophy. 


: the oldest texts of Aryan thought 


employed for purposes of nature worship 
in the form of hymns. 


: unit of a hymn. 
: truth; seasons. 


11 in number — 10 kinds of human 
breaths viz., Prana, Apana, Udana, 
Samana, Naga, Kurma, Krakara, 
Devadatta and Dhananjaya, with the 
eleventh being the soul. 


: wife of Indra. 
: divisions or branches. 
: the Vedawhich is employed for music or 


singing. 


: ademon killed by Indra. 

: Sea. 

: morning and evening. 

: Re-establisher of the Advaita school of 


Indian philosophy. 


: Goddess of learning; an extinct river on 


the banks of which Indian sages 
composed the Vedas. 


: Hindu science. 
: truth; living; manifest. 


eo 
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Saura 
Savitri 
Sayana 


Sesasayi 


Siddhanta 
Silpas 
Soma 
Somapa 
Stnratna 
Sukta 
Svarbhanu 


Udher 
Upanisads 


Usas 
Usnik 
Utsa 
Vala 
Vamadeva 


Varsa-rtu 
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: spells of the sun. 
: the Sun. 
: Also, Madhva — a thirteenth century 


Sankaracarya of the $rhgeri pitha in 
Karnataka who wrote a grand 
commentary on the Vedas, the latest of 
its type, after the establishment of the 
famous Vijayanagara Empire. 


: sleeper on the serpent Adisesa — 


Mahavisnu. 


: Geo-astronomical texts in Sanskrit. 

: Vedic sculpture. 

: the Moon or an enlivening herbal juice. 
: Indra or one who drinks soma-juice. 

: best among women. 

: hymn. 

: theascendingnode, Rahu—a point on the 


ecliptic crossed by the orbit of the moon. 


: Udder or clouds. 
: Anin-depth study ofthe Vedic injunctions 


that form a principal triad of Indian 
philosophy. 


: dawn. 

: a metre of Vedic poetry. 

: Spring season or clouds. 

; a demon sacrificed by gods. 

: Kulapati of the fourth book of the 


Rgveda. 


: rainy season — the months of Sravana 


and Bhadrapada. 


Glossary 


Varuna 
Vasistha 


Vastu 


Vasus 


Vayu 


Vedaí(s) 


Vedangas 


Vedanta 


Vedi 
Vidyut 
Vijnana 
Visnu 


Visvamitra 
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: the Vedic god of waters or hydrosphere. 
: Kulapati of the seventh book of the 


Rgveda. 


: Vedic science of architecture and civil 


engineering. 


: the gods of fire, earth, atmosphere, sky, 


the sun, the moon and the stars residing 
in the earth. 


: the Vedic god of atmosphere. 
: the sacred and the religious texts of 


knowledge of the Aryans — the oldest 
such in the library of mankind. They 
were three earlier, viz., Rg, Yajur and 
Samaand the Atharva was later added. 


: Adjuncts of the Vedas are six, viz., 


Siksa, Vyakarana, Chandas, Nirukta, 
Jyotisa and Kalpa. 


: the end or the essence of the Vedas. 


They constitute the subject-matter of 
Indian philosophy. They are six in 
number, viz., Samkhya, Yoga, Nyaya, 
VaiS$esikas, Pūrva and Uttara 
Mimamsa. 


: sacrificial platform. 

: electricity. 

: science. 

: One of the trinities of Hindu pantheon of 


gods responsible for the maintenance of 
the universe. 


: Kulapatiofthe third book ofthe Rgveda. 
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Vi$vedevas 
Vrtra 
Yajna 
Yajurveda 


Yama 


Yaska 


Vedic View of the Earth 


: all gods. 
: ademon killed by Indra. 
: sacrifice. 


: Vedic texts employed for purposes of 


performing sacrifices. 


: the god of death or a regime of 


management. 


: an ancient commentator on the Vedas. 


Bibliography 


Achyuta Krishnananda Tirtha (1913), Vanamala commentary 
on the Taittiriyopanisadbhasya, Srirangam. 


Anon (1973), (in Kannada), The Calendar Reform Committee, 
Government of India, New Delhi. 


Aurobindo (1993), The Secret of the Veda, Pondicherry. 
Baker, R.H. (1965), Astronomy, Van Nostrand. 
Bhargava, M.L. (1964), The Geography of Vedic India, Lucknow. 


Bhat Ramakrishna, M. (1986), Varahamihira's Brhat Samhita, 
Motilal Banarsidass, 2 vols. 


Bhatta, Dhali Laxminarasimha (1991), Rgveda Prayoga Dipika, 
(in Kannada), Veda Prakashna Samstha, Bangalore. 


Bose, A.C. (1970), The Call of the Vedas, Bharatiya Vidya 
Bhavan, Bombay. 


Dayananda Sarasvati Maharsi (1976), Rg 
Vedadibhasyabhümika, Ajmer. 

Choudhary, Kapileshwara (1946), Suüryasiddhanta, Kashi 
Sanskrit Series, No. 144, Banaras. 


The Deccan Herald, a daily, (31.3.1993), Vedic Star Codes, 
Bangalore. 


Feynman, R.P., Leighton, R.B. and Sands, M. (1986), Lectures on 
Physics, Narosa, New Delhi. 


l 
1 
E^ L 


296 Vedic View of the Earth 


Frawley, David (1992), The Astrology of the Seers, Motilal 
Banarsidass. 


Ganguli, H.K. (1989), “The Rationals and Irrationals in Ancient 
Mimamsa”, in Jha (ed.) New Horizons of Research in 
Indology, Centre of Advanced Study in Sanskrit, Pune. 


Giekie, A. (1903), A Text Book of Geology, vol. 1, London. 


Green, H.W. (1994), "Solving the Paradox of the Deep 
Earthquakes", in Scientific American, September 1994. 


Griffiths, R.T.H. (1986), The Hymns of the Rg Veda, Motilal 
Banarsidass. 


Gutenberg, B. (1951), (ed.), Internal Constitution of the Earth, 
Dover. 


Hawking, S.W. (1994), A Brief History of Time, Bantam, New 
York. 


Hegde, K.T.M. (1991), An Introduction to Ancient Indian 
Metallurgy, Geol. Soc. India, Bangalore. 


Holmes, A. (1964), Principles of Physical Geology, English 
Language Book Society. 


lyer, Paramashiva T. (1911), The Riks, Bangalore. 


Jha, Acyutananda (1959), Brhatsamhita — Vidyabhavan 
Samskrita Granthamala, No. 41, Varanasi. 


Josyer, G.R. (1950), ASvalayana Pūrva Prayoga, Mysore. 
— (1996), Sanskrit Civilisation, Coronation Press, Mysore. 
— (1976), Shanti Ratnakara, (in Kannada), Mysore. 


Karnik, P.R. (1991), Yuga, Mahayuga and Kalpa, Jour. Mythic 
Society, Bangalore, vol. 82. 


Krishnan, M.S. (1956), Geology of India and Burma, 


Bibliography 297 
Higginbothams, Madras. 


Kümmel, B. (1961), History of the Earth, Eurasia Publishing 
House, New Delhi. | 


Levin, Boris (year not given), The Origin of the Earth and 
Planets, ed. by J. Gibbons and Translated from the 
Russian by A. Shkarovsky, Foreign Language Publishing 
House, Moscow. 


Lyell, Charles (1833), The Principles of Geology. | 


Macdonnell, A.A. (1976), A Vedic Reader for Students, Oxford 
Press. 


Max Müller, F. (1961), India — What can it Teach us?, 
Munshiram Manoharlal, Delhi. 


— (1976), My Autobiography, New Delhi. 


Murthy, Narasimha, N.K. (1978), Aryabhatiyam (in Kannada), 
Bangalore University. 


Murthy, S.R.N. (1976), “Earth Science Studies in Sanskrit — An 
Outline”, Indian Minerals, vol. 30, No. 3, Geological 
Survey of India, Calcutta. 


— (1978), “Varahamihira’s Contribution to the Vedic Theory 
of the Earth”, in Proceedings of the Third World Sanskrit 
Conference. Paris. 


— (1980), “The Vedic River Saraswati, A Myth or Fact — A 
Geological Approach”, Ind. Jour. His. Sci., vol. 15, no. 
2 


— —— (1982), "The Age of the Earth according to the Hindu 
Calendar", Jour. Geol. Soc. Ind., vol. 21. 


— (1987), An Integrated Theory of the Earth, Kalpataru 
Research Academy, Bangalore. 


298 Vedic View of the Earth 


—(1990), "Correlation of Deep Shock Earthquakes with the 
Dynamic Centre of the Solar System", in Jour. Geo. Soc. 
Ind., vol. 36. 


. Murthy, S.R.N., et al. (1991), "Tin in Ancient India", Journal, 
Geological Society of India, vol. 38, no. 1. 


Murthy, S.R.N. (1992), Ancient Indian Theories of the Earth, 
Centre of Advanced Study in Sanskrit, Poona University, 
Pune. 


—— (1992), “The Geoscientific Aspects of Vedic Spiritualism” 
in Journal of Oriental Research, vol. 63, Kuppuswamy 
Sastry Research Institute, Madras. 


— — (1993), Glimpses of Hindu Astrology and Some Aspects 
of Indology, Sadguru Publications, Delhi. 


—— (1993), "The Geological Foundations of the Vedic 
Civilisation", in Summaries of Papers, AIOC, 36th Session. 
Poona. 


— — (1994), Geological Foundations of Indology, Kalpataru 
Research Academy, Bangalore. 


Nilakantha Shastry, A. (1940), A History of South India, Oxford 
Press. 


Oka, K.G. (1913), The Namalinganusasana of Amarasimha 
with the commentary of Kshiraswamin, Poona. 


Oldham, R.D. (1899), Memoir in Geo. Sur. Ind. 29, Calcutta. 


Pandurangi, K.T. (1988), "The Concept of Space and Time in 
Indian Philosophy" in Scientific Heritage of India, Mythic 
Society, Bangalore. 


Pascoe, E.H. (1973), A Manual of Geology of India and Burma, 
Third Edition, Government of India, New Delhi, vol. 3. 


Pingree, D. (1981), "Jyotishshastra: Astrol and Mathematical 


Bibliography 299 


Literature", vol. 4 of A History of Indian Literature, Otto 
Harrassowitz, Weisbaden. 


Prasad, K.N. (1975), "Review of Miocene Anthropoidea from 
India", in Journ. Pal. Soc. India, vol. 20. 


— —— (1989), "Some Observations on Hominid Evolution" in 
Perspectives in Human Evolution, Delhi. 


Raghava Rao, G.V. (1949), Scripture of the Heavens, Vizag 
(A.P.). 


Rajaram, N.S. (1993), "Vedic and Harappan Culture: New 
Findings", in Jour. Mythic Soc., vol. 84, Bangalore. 


Raman, B.V. (1993), Astrology in Predicting Weather and 
Earthquakes, Bangalore. 


Ray, P. and Gupta, H.N. (1965), Caraka Samhita, Indian National 
Science Academy, New Delhi. 


Rice, L. (1970), Amarakosha of Amarasimha, (in Kannada), 
Mysore. 


Richter, C.F. (1958), Elementary Seismology, Eurasia Publishing 
House, New Delhi. 


Ronan, C.A. (1964), The Astronomers, London. 


Sarada, H.B. (1975), Hindu Superiority, Hindu Academy, New 
Delhi. 


Satavalekar, S.D. (1944), Atharvaveda Samhita, Swadhyaya 
Mandala, Paradi, Gujarat. 


— —— (1990), Krishna Yajurvediya Taittariya Samhita, Paradi. 


— (1990), Taittiriya Samhita, Swadhyaya Mandala, Paradi, 
Gujarat. 


Satyaprakash, Saraswati Swami (1990), Founders of Sciences 
in Ancient India, 2 vols., Delhi. 


Í 


300 Vedic View of the Earth 


Seal, Brajendranath (1991), The Positive Sciences ofthe Ancient 
Hindus, Motilal Banarsidass. 


Shamasastry, R. (1936), Vedarigajotisa, Mysore. 
— (1938), Drapsa: The Vedic Cycle of Eclipses, Mysore. 


Shankara Narayan, P.V. (1989), Geomagnetism and Life 
Processes, Madras Science Foundation, Madras. 


Shastry, Laxminarasimha (1938), Navagraha homamu- 
Navagrahashanti Vidhanamu (Telugu Script), Bandaru, 
Musalipatnam. 


Shastry, Nanjunda (1924), Nakshatra Cudamani of Padmanabha, 
(in Kannada), Bellary. 


Singh, Pandit Udaya Narayan (1905), The Siddhanta Siromani 
— Goladhyaya, Bombay. 

Sontakka, N.S. et al. (1951-92), Rgveda Samhita (5 volumes), 
Vaidic Somshodhan Mandala, Pune. 


Sontakka, N.S. & Kashmir, C.G. (1983), Rgveda-Samhita with 
the commentary of Sayanacarya, 5 vols., Poona. 


Srikantasastry, S. (1962), Harappa and Mohanjo Daro in 
Bharatiya Samskriti Darshana ed. by A.N. Krishna 
Rao, (in Kannada), Bangalore. 


Subbarayappa, B.V. and Sarma, K.V. (1985), Indian Astronomy 
. — A Source Book, Nehru Centre, Bombay. 


Thibaut, G. and Sudhakara Dwivedi (1968), Paricasiddhantika 
of Varahamihira, Varanasi. 


Tilak, B.G. (1936), The Arctic Home in the Vedas, Messers Tilak 
Brothers, Pune. 


— (1972), The Orion, Messers Tilak Brothers, Pune. 


Index 
adhvarya, 2 khandas, 4, 35 
adhyayas, 4 mantras, 4, 35 
Aditi, 12, 59, 180, 181 süktas, 4, 35 


Agni, 16, 26, 58-69, 71, 78, 85, 87, 


98, 144 
akasa, 26, 61 
akhanda, 100 


Amarakosa, 3, 43, 80, 114, 122, 166, 


202 
Amarasimha, 3 
ancestors of man, 7 
angular momenta, 266, 267 
antariksa, 92, 98 
Anuradha, 191 


anustubh, 142, 150, 158, 160, 173, 
175, 176, 181, 190, 191, 195, 


197 
Anuvatsara, 204 
apauruseya, 13 
Aranyakas, 1, 5, 98, 211, 220 
Aridrà, 179-80 
Aristotle, 249, 252 
arthavadins, 17 
Aryabhata, 257, 261 
Aryabhatiyam, 257 
A$lesa, 183-84 
astakas, 4, 14 
astronomy, 229-31, 252, 259 
Asvalayana, 5, 146 
A$vini, 172-75 


Atharvaveda, 4, 35, 86, 87, 129-31, 


154 


atma, 76, 85 

Aurobindo, 1, 14 

ayana, 136, 219, 246 
ayanamsa, 189, 225, 261 
Ayurveda, 122 


Baudhayana, 146 

Bharani, 175-76, 182 

Bhaskara, II 254, 260, 262 

bhütas, 26, 61 

Brahma, 4, 13, 60, 172, 240, 262 

Brahma-dina, 224, 244 

Brahman, 13, 18, 23, 24, 55, 75, 76, 
58, 85, 92-96, 100-02, 125, 220, 
221, 223, 226 

Brahmanas, 1, 5, 13, 98, 130, 220, 
251 

Brahma-ratri, 224 

Brahmarsidesa, 10, 48 

brahmarsis, 10, 13, 95 

Brahmavartta, 10, 48, 109, 110, 205, 
209, 217 

Brahmaveda, 35 

Brhatsamhita, 141, 143, 153, 156, 
163, 167, 174, 180, 197, 264 


Calendar 
annual, 206 
geo-astronomical, 231 


302 


Gregorian, 246 
Hindu, 245, 246 
Indian, 128 
lunar, 81, 97 
modern, 204 
Naksatra, 204 
Solar, 97 
Caraka, 23 
celestial dynamics, 268 
Chandogyopanisad, 256 
Citrà, 188 
comets, 167 
Computer technology, 241, 267, 
268 
constellations, 77, 78 
Copernicus, 249, 257, 260, 25 
Copper metallurgy, 91 


Daksinayana, 176, 219 
darSanakaras, 22 
darsanas, 1, 23 
deep focus earthquakes, 54, 264, 
265, 267, 268 
devas, 92 | 
Dhanistha, 198 
dharma, 2, 81 
dikpala, 77 
divine fire, 88, 102 
divinity, 25, 26, 210 
DrSadvati, 6 
Dvaparayuga, 242 
dvipada, 188, 202 
Dyava-Prthvi, 212 


earthquake, 49, 50-54, 57, 69, 77- 
80, 113, 209, 215, 222, 223, 
232, 255, 256, 262 

earthquake prediction, 264, 268, 
27) 

eclipses, 15, 149, 162, 163, 219, 
263, 267 

Einstein, 249 


Vedic View of the Earth 


electro-magnetic field, 222 
equator, 259 
Eratosthenes, 249 


field concept, 26 
fossils, 236 


Galileo, 257, 260, 261 

Ganga, 111, 112 

gayatri, 3, 97, 114, 119, 139, 142, 
145, 149, 155, 163, 165, 176, 
198 

General Theory of Relativity, 83, 
84, 249, 250 

geo-astronomy, 36, 37 

geocentric theory, 256 

geo-cosmic theory, 113 

geo-cosmology, 229 

geo-electric-magnetic field, 215, 
218, 225 

geological agencies, 27, 33, 54, 
75, 77, 94, 95, 111, 171, 181, 
210, 216, 267 

geology, 229-33, 252, 271 

geomagnetic field, 54-57, 61, 62, 
87, 94, 190, 254 

geophysical phenomena, 46, 47 

geothermal field, 61, 62, 65, 68, 
80, 87, 94, 216, 218, 223, 225 

glaciers, 103 

godhood, 25; 26 

gold, 90, 91, 255 

gotra, 139, 143, 145, 150, 152, 
157, 164, 166 

grahas, 113, 138, 145, 146, 148, 
149, 150, 151, 159, 162, 165, 
169, 191 

graha-yagna, 138, 144-46, 151, 
156, 158, 163, 164, 204, 234 

gravitation, 79, 83, 87, 217 

gravitation field, 68, 80, 223 

gravity, 193 


Index 


Harappa and Mohenjo-Daro, 12 
Hasta, 187 

havis, 16, 58, 62, 122, 216, 221 
Himalayas, 7, 8 

Hindu astronomy, 203, 204 
Hindu Philosophy, 230 
Hipparchus, 252, 254 
Hiranyagarbha, 210 
Hiranyagarbhini, 255 

history of earth, 7 

homa, 138 

hominids, 8 

Homo-Sapiens, 7 

hotr, 2, 58 

human nature interaction, 19 
hymns, 2, 10 


Idavatsara, 204 

Idvatsara, 204 

Indian 
Archery, 36 
Astronomy, 189 
Logic, 66, 84, 99 
Medicine, 36, 156 
Meteorology, 56. 57 
Music, 35 
Philosophy, 56 


Indra. 41-58, 61, 69, 70, 71. 75, 


77, 78. 87, 92. 103 
Indus Valley Civilisation, 12 


jagati, 139, 142, 180, 187 
Jupiter, 137, 151-53 
Jyestha, 193 

Jyotisa, 2. 5, 127 


kaliyuga. 181-82, 242, 244, 261 
kalpa, 5, 144, 161, 241 

Kalpa Theory, 241, 244 

karana, 245 

Kasyapa, 70 


303 


Kautilya, 90 

kavyas, 1 

Kepler. 249, 260. 261 

Ketu, 138. 150, 159-65 
khandas. 4 

kosas, 26 

Krttikà, 176-77 

Krtayuga, 243, 244 
kulamandalas, 10, 48, 114, 130 


Lagadha, 131, 162, 204. 239, 251. 
253 

law of gravitation, 200 

Law of Universe, 81 

laws of planetary motion, 260 

lingas, 38 

living universe, 56 


Madhva Sayanacarya. 1, 14 

Magha, 184 

Mahabharata, 12, 112 

Mahasamkalpa, 240 5 

Mahavisnu, 185, 187 

Mahayuga ,148, 224, 225. 238- 
4], 243, 244, 261 

manas 101 

mandalas, 3, 46, 80. 126, 256. 265 

maniratnas, 61 

mantradrstaras, 10, 13 

mantras, 3. 5. 13. 219 

Manu, 244 

Manvantaras, 2, 240, 243, 244 

Mars, 137, 144 

Maruts, 69-78, 121, 141 

masa, 128, 155, 202, 246 

mathematics, 37, 229, 230, 231, 
233, 252, 271 

maya, 94 

Mercury, 9, 91, 137, 149-51 

meteorites, 202 

meteorology, 141 

modern astronomy, 231 


304 


moksa, 16 
Mrgasira, 178-79 
muhurtas, 136 
Mila, 194 


Naksatra, 131, 169-245 
Naksatresthi, 172, 174, 205 
natural agencies, 22, 25-27 
Nava-grahas, 164 

Neanderthal Man, 7 

Newton, 251, 252, 258, 260, 261 
niramsa, 261 

Nirayana System, 190 

Nirukta, 5, 13. 21. 134 


origin of man, 6 


pancabhütas, 151, 155, 196, 210 

panca-mahabhüta, 80, 250 

pancangas, 231, 245, 246 

Panricasiddhantika, 146, 237, 238, 
249. 250-54, 259, 261 

Parivatsara, 204 

Parjanya. 103 

particle physics. 269 

Pitr-loka, 163 

Plato, 248 

Post-Vedic literature. 1, 5, 85, 
112, 148, 157. 174, 230, 231 

prakrti. 96, 100 

pranas, 76 

pravaha, 259 

precession of equinoxes, 261. 262 

predictive seismology, 51 

prthvi, 26. 61, 84. 98 

Ptolemy, 249 

Punarvasu, 180 

Puranas. 1, 8, 38. 39, 112 

purusa, 126 

Pürvabhadra, 200, 201 

Parvaphalguni, 185 

Pürvasadha, 195 


Vedic View of the Earth 


Pusya, 182-83 
Pythagoras. 248, 251 


Quaternary Period. 6 


Rahu, 119. 138. 150, 159-65 
Ramapithecus, 8 
Ramayana, 2. 12. 112, 119, 123, 
226 
Rasa-$ástra, 122 
ratna, 60, 61 
Revati, 203 
Rgveda. 4, 32, 41, 55, 58, 66-68. 
78, 79. 85. 86. 98. 99. 131 
adhyayas, 4 
age. 11 
asiakas, 4 
Ichandas, 4 
Icula-mandalas, 10. 27 
mandalas, 3, 4, 44 
ries, 4 
Sakhas, 5 
süktas. 4. 32. 33 
Rohini, 177-78 
rsi-kulas, 2. 27 
rsis, 10, 13. 47. 48. 56, 75. 209 
rta, 81, 87. 118, 206, 209. 212. 
230 
rtus, 88, 97, 136, 219. 246 
rtvik, 58 
Rudra. 63, 75-77 


sacrifices, 16 
Sakhanda, 100 
Sakhas. 4. 5 
saligrams, 38 
Samana dharma, 55 
Samaveda, 4, 35. 131. 154 
rks, 4 
Sakhas. 5 
Samkhyayana. 5 
samskāras. 146, 151, 234 


Index 


Samvatsara, 204 

Samichya, 2 

Sapta-Sindhus, 6 

Saptarsi Mandala, 188 

Sarasvati, 6, 40. 105-07, 110-12 

Sastra, 2, 6, 156 

Satabhisa, 199, 200 

Saturn, 137, 157-65 

Sayana, 16, 60, 63, 94, 137, 140, 
142, 144, 150, 163 

Sayana System, 190 

seismology, 263, 268 

Siddhanta, 140, 146, 147, 163, 
182, 201, 204, 211, 233, 237, 
238, 246, 249, 252-54, 257, 
261 

Silpa-sastra, 39. 40, 80 


Siva, 59, 76 

Siwalik hills, 7, 8, 9 
Sloka, 63 
Smrtikaras, 204, 205 
Smrtis, 1, 16 


Solar system, 210, 259, 265-68 

Soma, 2, 43, 58. 121. 122, 143 

Spaceship Earth, 257 

space-time continuum, 84, 93. 101 

Sravana, 197 

Süktas, 4, 48, 84, 86, 99, 107. 174. 
262 

Suptanadi, 40, 111 

Surya, 114, 117, 146, 153, 157 

Sürya Siddhanta, 147-49, 153, 
162, 189, 220, 224, 225, 237- 
41, 243, 245, 249, 251, 252, 
254, 259, 261 

Swati, 189 


Taittiriya Brahmana, 135, 136, 152 

Taittiriya Upanisad, 61, 75, 84, 95, 
99, 100, 220, 249 

theory of evolution, 222 

theory of gravitation, 251 


305 


theory of Karma, 95 

Theory of the Earth, 19. 20. 27. 
113. 141. 153. 156, 169. 175. 
210, 211, 214. 222, 231-33. 
271 

thithi, 136, 245, 246 

tirtha-ksetras, 38 

total angular momenta, 54, 265- 
67 

Tretayuga, 243 

tri-dasah, 26 

tristubh, 139, 145, 149. 152. 154, 
158, 164, 166, 176, 177. 179. 
182, 184, 188. 192-94, 198- 
201, 203 


Udgatr, 2 

unified theory, 56 

Universal law of gravitation, 80. 
81, 84, 201 

Upanayana, 114 

Upanisads, 1, 5, 61, 98, 200, 211, 
221 

Uttarabhadra, 202 

Uttaraphalguni, 186 

Uttarasadha, 196 

Uttarayana, 219 


Vajrayudha, 46, 214 

Valmiki, 2, 226 

Varahamihira, 141, 143, 146, 15 
156, 159, 163, 167. 174. 180. 
197, 233. 237-39, 246. 247. 
249, 251-54, 257, 261, 262, 
264, 265 

Varnas, 16 

Varuna, 6, 78-84, 102 

Vasudha, 87, 212 

Vasundhara, 92 

Vasus, 87, 92 

Vayu, 26, 61, 69-78, 85, 98 

Vedanga Jyotisa, 131, 132. ' 


306 


138, 146, 147. 152, 162, 165, 
170, 181, 204, 234, 237-39, 
251, 253 

Vedanta, 220 

Vedas, 56, 57, 60, 78, 84, 91, 92. 
94, 111, 114, 145, 146, 155, 
176, 181, 198, 209, 210, 213, 
214, 218, 226, 227, 230, 231, 
233, 271 


Vedic ns ju 
adjuncts, 5, 37 * S A 176 


age, 12 
Aryans. 6. 21, 24-27, 55. 81- 
83, 88. 127, 128, 226 

astronomy, 135. 165 
authors, 13 
calendar, 127, 128 


data, 27 4 


erapl2 SS 
geography, 6 
heliology, 141 


literature, 3, 4, 5, 6, 16, 19, 
31,37,56,57, 77,91, 103, 
112, 148, 169, 174, 203, 


205, 211 
mantras, 13. 14. 97 , | . 
Sükhas, 4 
Sciences, 2 
Theory of the Earth, 214, 
220, 229, 232, 245, 
271 


Vedic View of the Earth 


velocity of light, 63. 65 
Venus, 137, 153-57 

vidyut, 47. 214 

Visaka, 190 

Visnu, 87, 116, 117, 150, 197 
Viswambhara, 87 

Vyasa, 2, 77 


yajna, 58, 183 
rveda, 4, 34. 90. 91. 154, 172, 


adhyayas, 4 
anuvākas. 4 
khandas, 4 
Krsna. 4. 34. 130. 131 
Maitrayani, 5 
mantras, 4, 34 
Msalchas, 5 
ukla, 4, 34 

aittiriya, 5 
y na, 158, 164 
amuna, 110. 11, 112 
Yaskacarya, 1. 13, 150 
yojanas, 54, 63-65. 253. 254 
yuga, 136, 148, 204. 219. 241 


zero, 140 
Zinc metallurgy. 90 
zodiac, 129, 131, 132. 140. 143, 
145, 150, 152, 155, 158, 159, 
163-65, 167. 169. 170. 195. 
. 202, 206. 219, 225. 246 


| N 
| 
as ae Oe 
PTY SLO) 
- B rm 
` 8D 


= se 
è Tnm Uy Hel 5 * 


vu Ambien 


M tet ttt 


l 


S.R.N. Murthy, Ph.D, F.G.S (Indology), is a 
professionally trained earthscientist and 
Sanskrit scholar, whose research concerns 
have, for over three decades, focussed on 
the revival of ancient Indian sciences/ 
concepts: in modern scientific language. 
And, resultantly, has produced books, like 
the Integrated Theory of the Earth and 
Geophilosophical Aspects of the Rgveda; 
besidesAncient Indian Theoriesofthe Earth, 
comprising a series ofhis lectures delivered 
at the Centre of Advanced Studies in 
Sanskrit, University of Poona, Pune. 


Dr. Murthy retired as Director from the 
Geological Survey of India. 


(Reconstructing Indian History & Culture no., 14) 
xxvi, 306 p.; Abbreviations; Glossary; Bibliography; 
Index; 12 Figures; 23 cm. 


ISBN 81-246-0091-0 


Rs. 400 


"ug uud dat 
ada | AUS et) 
fasupacitt ARES 
weet ewe A LV 


samudra  vasane - devi 
parvatastana mandale | 
visnupatni namastubhyam 
padasparsam ksamasva me ıı 


144 


[O! the Consort of Visnu who is clad by the 
seas and who is adorned by the mountains as 
breast, I salute you, pardon me for touching 
you by foot] 
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